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THE HEPARIN DISASTER: CHINESE 
COUNTERFEITS AND AMERICAN FAILURES 


TUESDAY, APRIL 29, 2008 

House of Representatives, 

Subcommittee on Oversight and Investigations, 

Committee on Energy and Commerce, 

Washington, D.C. 

The subcommittee met, pursuant to call, at 11:04 a.m., in room 
2123, Rayburn House Office Building, Hon. Bart Stupak (chairman 
of the subcommittee) presiding. 

Present: Representatives Stupak, Melancon, Schakowsky, Inslee, 
Dingell (ex officio), Shimkus, and Burgess. 

Staff Present: Scott Schloegel, John Sopko, David Nelson, Kevin 
Barstow, Calvin Webb, Chris &iauer, Kevin Chapman, Elizabeth 
V. Barrett, Alan Slobodin, and Peter Spencer. 

OPENING STATEMENT OF HON. BART STUPAK, A REPRESENT- 
ATIVE IN CONGRESS FROM THE STATE OF MICHIGAN 

Mr. Stupak. This meeting will come to order. 

Today we have a hearing entitled, “The Heparin Disaster: Chi- 
nese Counterfeits and American Failures.” 

Each member will be recognized for a 5-minute opening state- 
ment, and I will begin. 

Today this subcommittee is holding another in a series of hear- 
ings examining the adequacy of the efforts of the Food and Drug 
Administration to protect Americans from unsafe drugs. Today’s 
hearing will focus on the circumstances surrounding the recent ca- 
tastrophe caused by the contamination of the drug heparin. To 
date, contaminated heparin has been linked to at least 81 deaths 
and hundreds of severe allergic reactions in the United States. 

Today we will hear from two companies responsible for intro- 
ducing the contaminated heparin into the United States. We will 
also hear from the FDA regarding the circumstances that led to the 
introduction of the contaminated heparin and its action after the 
outbreak was discovered. Finally, we will hear from family mem- 
bers of victims who died after being treated with heparin. 

To understand how and why this outbreak occurred, it is first 
necessary to understand what heparin is, how it is made, and 
where it is made. Heparin is an important anticoagulant, or blood 
thinner, that is widely used in surgery and dialysis. It is derived 
from pig intestines and has been marketed in the United States 
since the 1930s. 

heparin is a natural product that exists in the lining of the pig’s 
blood vessels. Membrane of the intestine are collected and proc- 

( 1 ) 
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essed to form a dried substance known as crude heparin. Crude 
heparin is then further refined and made into an active pharma- 
ceutical ingredient, API, that is sold to drug companies that manu- 
facture the final product. 

It is now estimated that China produces over half of heparin’s ac- 
tive pharmaceutical ingredients. Indeed, all of the tainted heparin 
in this case was manufactured from API produced in China. 

Baxter, the final manufacturer of the contaminated heparin, has 
a complex international supply chain shown on the slide we have 
up on the screens. Their supply chain starts in China, where 10 to 
12 Chinese workshops make crude heparin. This crude heparin is 
then either sold to middlemen called brokers or sold directly to two 
companies that consolidate the product. 

These consolidators then sell the crude heparin to Scientific Pro- 
tein Laboratories. It is an American company with a plant in 
Changzhou, China. SPL, Scientific Protein Laboratories, also has a 
plant in Wisconsin that produces heparin API from the crude hep- 
arin. This heparin API is then sold to Baxter, another American 
company, which manufactures finished heparin products at its 
Cherry Hill, New Jersey, plant. 

In November 2007, Children’s Hospital in St. Louis, Missouri, 
began noticing adverse reactions in their dialysis patients. On Jan- 
uary 7, 2008, the Missouri Department of Health and Senior Serv- 
ices notified the Centers for Disease Control and Prevention, who, 
in turn, notified the FDA and Baxter of the cluster of adverse 
events. 

On January 17th, almost 3 months later, Baxter, which produced 
about 50 percent of the heparin used in the United States, initiated 
an urgent nationwide recall of nine lots of heparin products after 
there was an increase in adverse reactions patients suffered while 
being given heparin products. 

On February 11th, FDA announced that Baxter had halted man- 
ufacture of multi-dose vials of heparin because of serious allergic 
reactions and low blood pressure in patients. On that same day, 
FDA announced that approximately 350 adverse events associated 
with heparin had been reported since the end of 2007, and the FDA 
classified 40 percent of these events as serious, including four 
deaths. Days later, Baxter recalled all of its heparin injection and 
solution products remaining on the U.S. market. 

As of today, there have been 81 deaths and at least 785 severe 
allergic reactions associated with heparin since January 2007. 
Sixty-two of these deaths occurred between November of 2007 and 
February of 2008. 

FDA’s investigation into the cause of the outbreak revealed that 
heparin API made by Changzhou SPL contained a contaminant 
called oversulfated chondroitin sulfate. Chondroitin sulfate is made 
from animal cartilage and is cheaper than raw heparin. By itself, 
chondroitin sulfate does not have blood-thinning properties. How- 
ever, it can be chemically altered to form oversulfated chondroitin 
sulfate, which mimics real heparin and is less expensive. 

Because oversulfated chondroitin sulfate mimics heparin, it was 
not detected by standard tests. Oversulfated chondroitin sulfate is 
not an approved drug in the United States, and it should not have 
been present in heparin. In samples collected from Changzhou SPL 
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in China, FDA found that this contaminant was present in 
amounts ranging from 2 to 50 percent of the total content of the 
API. The contaminant was also found in some of Baxter heparin 
lots associated with adverse reactions. 

To date, it is not known whether this contaminant entered the 
supply chain accidentally or was introduced intentionally. Because 
oversulfated chondroitin sulfate is not normally found in nature 
and is produced through chemical modification, evidence would 
suggest that this contaminant was intentionally introduced at some 
stage in the supply chain. 

While FDA must he applauded for its outstanding efforts in re- 
sponding to this outbreak, it must also be held accountable for one 
glaring and fatal mistake: in 2004, a series of FDA blunders re- 
sulted in an FDA decision to approve Changzhou SPL to sell hep- 
arin HBI to Baxter without first the FDA conducting a pre-ap- 
proval inspection of Changzhou SPL’s production plant, as is the 
FDA’s policy. This plant was not registered in China as a drug 
manufacturer, and Chinese officials had never inspected the plant 
either. 

If FDA had conducted such an inspection in 2004, would they 
have concluded that Changzhou SPL was not capable of meeting 
current good manufacturing practices, as was concluded by the 
FDA’s inspection after heparin deaths? 

It was not until February 20th that the FDA began an inspection 
of the Changzhou plant. In that inspection, FDA determined that 
Changzhou SPL was incapable of providing safe heparin API to the 
United States. 

We may never know whether an FDA pre-approval inspection 
would have prevented this outbreak from occurring. However, it is 
regrettable that FDA did not inspect this plant sooner, as this may 
have positively impacted the events related to the heparin tragedy 
we are discussing today. 

While this subcommittee’s ire regarding the safety of drugs in 
this country has been directed toward the FDA, perhaps a greater 
responsibility to ensure the safety of drugs in this country lies with 
the drug companies themselves. Make no mistake about it: both 
Baxter and SPL have failed the American public. 

One only needs to look at the FDA’s inspection report of 
Changzhou SPL, which revealed, and I quote, “significant devi- 
ations” from U.S. current good manufacturing processes in the pro- 
duction of heparin API. FDA found that Changzhou SPL’s proc- 
essing steps provided no assurance that they were capable of re- 
moving impurities. It found that SPL failed to have adequate sys- 
tems for evaluating both the crude heparin and the suppliers of 
crude heparin to ensure that their product was acceptable for use. 
FDA found that the test methods performed by SPL had not been 
verified to ensure suitability under actual conditions of use. Fi- 
nally, FDA found that equipment SPL used to manufacture hep- 
arin was unsuitable for its intended use. 

These findings raise several questions. Why was Baxter obtain- 
ing a drug product from a facility that the FDA found to be unsuit- 
able? What due diligence did Baxter or SPL perform before they 
began using this plant to confirm that it could safely make heparin 
API for the U.S. market? Why did Baxter sell ingredients from this 
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plant when it knew it had never heen inspected hy the FDA or 
China? Why did Baxter buy ingredients from a country that pro- 
vided little oversight and had a history of producing contaminated 
products? 

These questions in this case are endless. Hopefully some of these 
questions will be answered today and that these questions will help 
this committee to continue to move forward in our quest to fix our 
country’s broken drug safety system. Today we look forward to ex- 
amining what steps must be taken to strengthen this broken sys- 
tem. 

I would like to thank all the witnesses for appearing here today, 
especially the family members who lost loved ones. I’m deeply sorry 
for your losses; you have suffered. And I appreciate you having the 
courage to testify before this committee in these very, very difficult 
times. 

That concludes my opening statement. I would next like to turn 
to the gentleman to my left, the ranking member of the sub- 
committee, Mr. Shimkus from Illinois, for an opening statement, 
please, sir. 

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. Shimkus. Thank you, Mr. Chairman. 

Last week, this subcommittee focused on the Food and Drug Ad- 
ministration’s serious shortcomings in ensuring the safety of drug 
products imported into the United States. We examined how the 
system has broken down. We discussed its misplaced priorities, its 
obsolete information technology, and its resources-starved bureau- 
cratic culture which has failed to confront the serious global chal- 
lenges warned about for over a decade now. 

These shortcomings relate directly to the topic of today’s hearing: 
the contamination, very likely purposeful contamination, of Chi- 
nese-source heparin. 

As we take testimony today, we should not forget the FDA’s 
shortcomings are not new. Eight years ago, this subcommittee held 
hearings on counterfeit bulk drugs, focusing on the cluster of ad- 
verse events in the U.S. associated with gentamycin ingredient 
from China. Those hearings highlighted the need for greater scru- 
tiny of drug ingredients, the need for better data, and the possible 
need for legislation to fix these issues. 

The FDA had been on notice about these shortcomings for a long 
time. And I want to add, had we had moved then, maybe we 
wouldn’t be in this position today. 

Much of the agency’s problems are institutional, which did not 
change from administration to administration. Certainly the cur- 
rent administration could have done more, but the reality is its 
predecessor could have done more, too. Congress has to do its part 
to push harder for institutional change, to provide the necessary re- 
sources and to ensure FDA sticks to its mission. I believe this sub- 
committee’s bipartisan work is helping that effort. 

Today we start with the human face of what happens when safe- 
guards fail. And I thank the Hubleys and Ms. Staples for coming 
to talk to us this morning. This must be difficult and painful, but 
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you remind us why we are working to improve the system. And 
thank you. 

When the drug safety system fails, people get sick. Some die. 
Some of these people are already very vulnerable, and proving the 
cause of harm from impurities, adulteration, and counterfeits can 
be elusive. It is hard to detect harm. Heparin required dramatic 
statistical spikes in adverse event reports before problems were 
recognized. That is why information technology is going to be so 
important. 

And I also want to applaud Children’s Hospital, which I have vis- 
ited numerous times since I live right outside the St. Louis area, 
for their being able to identify problems. And I want to give them 
credit. 

This is why we have to have confidence in our underlying safety 
standards and systems, and that is also why we need an agency 
and manufacturers that can anticipate potential vulnerabilities to 
prevent tragedy. 

Today we examine the Chinese heparin contamination which has 
been associated with hundreds of adverse reactions in patients and 
scores of deaths. The evidence so far suggests that contamination 
was a deliberate act by as-yet-identified parties to cut the raw hep- 
arin being processed with a substitute that would pass through the 
standard purity test. It happens to have been driven by economics, 
the price, and the availability of pigs in China. 

I have learned in this investigation that FDA inspectors look for 
a culture of quality at manufacturing facilities. The FDA foreign 
surveillance inspections are supposed to help encourage and ensure 
this culture if they happen frequently enough. Certainly the compa- 
nies are obligated to ensure a culture of quality and maintain vigi- 
lance as well. This reflects a systems approach to safety. 

The evidence we will examine today suggests this system ap- 
proach wasn’t at play here. FDA policies led to the failure to in- 
spect the Chinese plant. Baxter, which marketed the heparin, in- 
spected the plant for the first time just this past fall. After several 
years of operation, this lack of oversight provided more fertile 
ground for the shenanigans and the heparin counterfeits to flour- 
ish. FDA did a good job after the contamination, but that was too 
late. 

This brings me to China and its quality culture or lack thereof 
I understand China has been working more closely with the FDA 
to address concerns about its quality system. This is a positive 
step. But we hear also that China, while it doesn’t deny the coun- 
terfeit source, tries to say that counterfeits didn’t cause the reac- 
tion, as if the adulteration itself was no big deal. Is this an accept- 
able mindset? Is this going to change any time soon? I hope we see 
some change through the FDA’s new agreements with China. 

We have to recognize the enormity of the foreign drug problem, 
one that is growing and one that may take a long time to solve. 
But lessons from the heparin contamination should help us under- 
stand some of the steps we have to be taking going forward. 

Let me thank the witnesses. And let me especially thank Dr. 
Clive Meanwell, who will appear on the fourth panel today. He 
brings a knowledge of heparin, the global drug marketplace gen- 
erally, and a perspective on regulation and motivation we think 
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will contribute to the broader subject matter raised by the heparin 
case. 

And, Mr. Chairman, I want to particularly thank you and your 
staff for allowing Mr. Meanwell to be in the fourth panel and ac- 
commodating our request for this broader perspective. 

And with that, I yield back my time. 

Mr. Stupak. I thank the gentleman. 

And, as you said earlier, this has been a bipartisan investigation. 
We are working on our Nation’s safety and drug supply. So hope- 
fully our legislation will be bipartisan and we can move that along, 
also, in the same manner and method. 

With that, I next turn to the Chairman of the full committee, Mr. 
Dingell, for an opening statement, please. 

OPENING STATEMENT OF HON. JOHN D. DINGELL, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF MICHI- 
GAN 

Mr. Dingell. Mr. Chairman, I thank you for your courtesy, and 
I thank you for holding this hearing and for doing a superb job of 
leading this investigation into the ability of the Food and Drug Ad- 
ministration to assure the safety of prescription medications from 
foreign sources. 

I would hope, Mr. Chairman, that because of your outstanding 
leadership on this matter and because of what I see on the part 
of Members on both sides of the aisle, this will lead us to a hope 
that we will have strong bipartisan legislation to correct some very 
serious failures in funding of FDA and inadequacies of its budget 
and its ability to carry out its mission. 

Today we will continue to examine the tragedy of contaminated 
heparin, which killed some 81 of our citizens and made hundreds, 
if not thousands, of people very sick in the United States and in 
other countries around the world. 

heparin is a blood-thinning drug given to people receiving dialy- 
sis or undergoing open-heart surgery, people whose health is al- 
ready compromised and for whom contaminated drugs pose poten- 
tially fatal consequences. Doctors, hospitals, and clinics have ad- 
ministered millions of doses of this drug in the belief that it was 
safe and that no one would be endangered by contamination or 
other failures in the delivery system. And none believed that it 
would cause a critical allergic reaction. 

Baxter Health Care, which manufactured the drug, supplies 
many patient-care items to hospitals, but there was no label that 
indicated to doctors, hospitals, or their patients that the active in- 
gredient in heparin was made in China, a country with an ex- 
tremely unreliable drug or food safety regime, as noted by many 
experts and confirmed in the hearings of this committee. 

Baxter knew the heparin ingredients came from China. We as- 
sume, however, that they and other American firms that owned the 
Chinese plant had no warning that criminals in China were capa- 
ble of substituting an inexpensive counterfeit ingredient into the 
production process that mimicked heparin’s properties so closely 
that it was undetectable by standard tests used to determine the 
purity in drug products. 
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It should be noted that this exercise appears to have been con- 
ducted by the Chinese in connection with other kinds of substances 
delivered to the United States under the jurisdiction of FDA. And, 
in other instances, it was impossible to catch the misbehavior be- 
cause of the way the substance mimicked the substance which it 
was supposed to replace so closely that it could not be caught. 

Here, certainly the FDA, the Government agency responsible for 
assuring safety of Americans’ prescription drug products, had no 
idea that this supply of heparin contained a deadly contaminant 
until reports of adverse events started to soar upwards. 

Today we seek actions and answers as to whether these compa- 
nies or FDA should have been able to prevent the situation. Could 
they have anticipated the actions that led to these counterfeits? 
Were they receiving proper cooperation from the Chinese? Did they 
have the proper authorities and the proper abilities to catch the 
kind of wrongdoing which we see here? 

Our investigations so far have revealed that FDA is, here again, 
woefully lacking in personnel, effective policies, adequate resources, 
proper funding, and, regrettably, the will at the highest level to 
perform the duties entrusted to it by the Congress and the Amer- 
ican people. That includes procuring adequate funding and inform- 
ing the Congress of the needs of the agency, something in which 
FDA is exquisitely deficient. 

Our citizens can no longer trust that their food, drugs, or medical 
devices are safe when the FDA says they are, because they can no 
longer trust FDA. 

I was disappointed last week by the FDA Commissioner’s unwill- 
ingness to provide us with the cost of properly conducting foreign 
inspections. And he has not made the case that a proper effort is 
being made by FDA to secure either the resources, money, or au- 
thorities needed to get foreign inspections or the cooperation of for- 
eign countries. 

Let us make no mistake: FDA has a dedicated workforce, dedi- 
cated public servants who do their best to keep their fingers in the 
dike. And we commend them for their efforts, and we respect them 
for their diligence and for their decency. One such employee is with 
us today, Regina Brown, the FDA investigator who inspected the 
Changzhou SPL plant last February. 

I hope this hearing, as well as the legislation that this committee 
is now working on, which I hope will be enacted this year and 
which I hope will be done with bipartisan cooperation, will not only 
protect the American people but will ensure that those dedicated 
FDA employees who serve on the front line are able to do the jobs 
more completely and effectively because they are supported by the 
leadership at FDA and because they are supported by an adminis- 
tration and a Congress that sees that they have the adequate funds 
and resources to do their job. 

I thank you, Mr. Chairman, and I yield back the balance of my 
time. 

Mr. Stupak. I thank the Chairman. 

Mr. Burgess for an opening statement, please. 
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OPENING STATEMENT OF HON. MICHAEL C. BURGESS, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF TEXAS 

Mr. Burgess. Thank you, Chairman Stupak. And thank you, 
once again, for holding a hearing and conducting this investigation. 

And today, of course, we are trying to better understand what I 
believe is one of the fundamental purposes of the Federal Govern- 
ment; that is, the safety and security of Americans. 

I want to thank all of our witnesses today. I know this is not 
going to be easy for some of them. I want to thank all of our wit- 
nesses, the families, the companies, the Food and Drug Adminis- 
tration, and Dr. Meanwell. I think you will all provide an impor- 
tant link to the story. 

And, Dr. Meanwell, although you are at the end of several pan- 
els, I think it will be your very detailed and thorough testimony, 
at the end of the day, that ties much of this together. You provide 
a valuable historical perspective for the issue that we are going to 
be discussing today. 

This year, we have had hearing after hearing after hearing re- 
garding the resources, or lack thereof, of the Food and Drug Ad- 
ministration. We have also had many important investigations: the 
heparin issue that we are discussing today; the melamine scandal 
of last year; and the ongoing investigation regarding dental devices. 
And, once again, I do thank the leadership of this committee for 
examining and bringing to the forefront these issues. This com- 
mittee is also discussing legislation that will reform the authority 
of the Food and Drug Administration. 

While I cannot agree with all of the provisions in the Chairman’s 
FDA Globalization Act, I do welcome an open and honest discus- 
sion about the legislation that will transform the system. 

We are going to hear testimony today about some fault that may 
lie with manufacturers. We are going to hear testimony today 
about some fault that lies with the Food and Drug Administration. 
What we are probably not going to hear about today is testimony 
that would revolve around the fault of the United States Congress. 

And I want to reference an article in the New England Journal 
of Medicine from April 24th. It is titled, “Playing ‘Kick the FDA’: 
Risk-Free to Players but Hazardous to Public Health.” 

And quoting from this article, “The fundamental problem is that 
legislators have heaped more and more responsibility on the Food 
and Drug Administration without appropriately increasing its 
budget. Between 1988 and 2007, additional Food and Drug Admin- 
istration responsibilities were imposed by 137 specific statutes, 18 
statutes of general applicability and 14 Executive orders. At the 
same time, the Food and Drug Administration received a 2007 Fed- 
eral appropriation of $1.57 billion, less than three-quarters of the 
budget for the school district in its home county in Maryland,” 
closed quote. 

Now, this hearing should include enhancing the FDA’s import 
alert system and give the Food and Drug Administration a true 
mechanism to stop products that are dangerous from coming into 
our country and entering our ports. 

I have introduced separate legislation, H.R. 3967, the Imported 
Food Safety Improvement Act of 2007, to do just this in regards to 
food safety. And I look forward to working with the Chairman to 
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incorporate this idea for active pharmaceutical ingredients that we 
are discussing today. 

And today we are seeking answers, answers regarding the con- 
tamination of heparin. And heparin is a drug, in my previous life 
as a physician, I used to administer to my patients. 

And that is why testimony today is so poignant. And we are 
going to hear testimony from Johanna Staples, and I just want to 
quote from her testimony, when talking about, at the dialysis cen- 
ter, a procedure of administering heparin, the procedure was 
deemed to be successful, so he was given a bolus of heparin and 
his treatment resumed. Think of the poor individual who actually 
administered the shot — the doctor or the nurse, the attendant. 
They are going to carry this information around for the rest of their 
lives, as well. 

And it is almost unconscionable that we could have a product 
that is so distorted from its original intent imported into this coun- 
try. Now, we are also going to be seeking answers to the safety of 
the workshop in the People’s Republic of China. And you have to 
ask yourself: is this just an unscrupulous merchant with his thumb 
on the scale, or is this an activity with malice aforethought done 
to conflict harm and damage on American patients, and indeed pa- 
tients worldwide because the European Union and Australia were 
similarly affected by this? 

But most importantly, we are trying to get answers to get to the 
core value of this country, answers to the most basic and funda- 
mental role of the Federal Government. How do we keep Ameri- 
cans safe and secure? When will people, when will food, when will 
drugs, when will toys be safe again? This committee, which has ju- 
risdiction over these matters, must answer these questions, and we 
cannot abdicate our responsibility. 

We have had hearing after hearing on the situation. It doesn’t 
come any closer to resolution; it only seems to get worse. We all 
know the Food and Drug Administration, which should be the pre- 
mier Federal agency, has been underfunded for decades throughout 
many administrations and many Congresses, both Republican and 
Democratic. However, I don’t think it has ever been so clear that 
more resources are needed in order to get Americans to the point 
of being safe and secure. The resources must be wisely invested, 
but they must be increased. 

And while this committee, Mr. Chairman, doesn’t appropriate the 
money, every single member of this committee knows that this year 
in Congress we will be lucky if we pass one or two appropriations 
bills, likely Defense, likely Veterans, which is appropriate and we 
should do those things, but the appropriation for Health and 
Human Services not so much. So that appropriation will go 
through a continuing resolution and likely have level funding for 
next year. 

And what this means is that, as much as we engage in brave dis- 
course about how the Food and Drug Administration needs more 
resources, it is not going to happen. All of these hearings will be 
full of sound and fury but, in the end, signifying nothing. And that, 
frankly, Mr. Chairman, I cannot accept. 

I call on the leadership of this committee, the leadership of the 
Appropriations Committee and Speaker Pelosi to come together to 
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develop a plan to get critical resources to this important agency. If 
we don’t do this, then I think we all know the answer to this ques- 
tion: is protecting the public a top priority, or is it the priority sim- 
ply to win in November? 

I am afraid that I am going to lose my bedside manner, so I am 
going to yield back the balance of my time. But I do appreciate the 
Chairman bringing this discussion forward, because it is so critical 
that we involve ourselves at this level. And I yield back the balance 
of my time. 

Mr. Stupak. I thank the gentleman. 

And, as the gentlemen know, the Dingell-Pallone-Stupak bill pro- 
vides not only new authority but also the resources for the FDA to 
do their job, even though the FDA will not tell us the resources 
they need to do their job, the Dingell bill certainly will do that. 

There is a hearing Thursday, and I believe it is before your sub- 
committee, on that bill, so we can begin that markup, so we can 
move that legislation. So I thank the gentleman for bringing that 
to our attention. 

Mr. Burgess. If the gentleman will yield, authorization is crit- 
ical, but if we don’t follow through with an appropriation, then 
what have we done at the end of the day? 

And I will yield back. 

Mr. Stupak. Right. And in our legislation — I don’t mean to de- 
bate it here this morning, and before I turn to Ms. Schakowsky — 
we do provide the resources, but we don’t think the resources 
should come from U.S. taxpayers, but from these drug companies 
that are bringing these APIs, active pharmaceutical ingredients, 
from foreign areas into this country. They have a responsibility, 
also have a responsibility, to properly fund FDA to do their job, 
just as much a responsibility as the U.S. Congress. 

So hopefully we can get that resolved, and we invite you to par- 
ticipate in that hearing on Thursday. 

And with that, I would turn to Ms. Schakowsky, please, for ques- 
tions — oh, I am sorry, not questions — opening statement. 

OPENING STATEMENT OF HON. JAN SCHAKOWSKY, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Ms. Schakowsky. Thank you, Mr. Chairman. 

The consequences of the contamination of the drug heparin have 
been truly tragic. I want to sincerely thank the family members of 
those who fell victim to this crime for being here today and testi- 
fying before our subcommittee. We really appreciate you being 
here. 

heparin, as well as many other innovative drugs and biologies 
that have come to us in the past few decades, have made great con- 
tributions to medical care in this country. Unfortunately, with 
great innovation and the use of cutting-edge medical technology, 
also comes a certain vulnerability to corruption and exploitation. 
The heparin disaster is just another in a line of dangerous pre- 
scription drug events that have exposed vast weaknesses in how we 
regulate drug safety in this country. 

Thanks to the leadership of Chairman Dingell and the Chairman 
of our subcommittee, Mr. Stupak, we have learned a lot about what 
we can do to strengthen regulation and oversight at FDA and rein- 
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force its presence overseas. My hope is that these hearings will also 
provide us with some concrete answers and steps to take, as a Con- 
gress, to make all points of our drug development, sourcing, manu- 
facture, and sale safer for consumers. 

In the case of heparin, there are several points along this process 
where fingers can be pointed. But with ongoing investigations in 
China and an unclear timeline for getting real answers, we need 
to be able to move forward quickly and comprehensively to ensure 
that we are making our drug supply more secure and reliable. I 
hope that today we’ll make progress toward that end. 

Mr. Chairman, the confidence of American consumers has been 
shaken. The safety of their children’s toys, the food they put on 
their table and the prescription drugs they take is questionable. 

One of the reasons I’m so proud to be on this committee is that 
we can address those fears, and we are taking action to do just 
that. I know that Chairman Dingell has been hard at work on a 
large legislative package aimed at making our drugs, devices, food, 
and cosmetics safer. And I look forward to working with him and 
all my colleagues on the committee to pass as strong a bill as pos- 
sible. 

But it is also time for the administration to take some leader- 
ship. President Bush says he is committed to going to Beijing for 
the Olympics. I hope he also takes time to meet with Chinese offi- 
cials to force action on their part to get them to give our inspectors 
the access they need to protect our consumers. 

I look forward to hearing from our witnesses today. And again, 
I thank the family members for being here. 

I yield back. 

Mr. Stupak. I thank the gentlewoman. 

That concludes the opening statements by members of our sub- 
committee. I now call our first panel of witnesses. 

On the first panel we have Mr. David Nelson, senior investigator 
for the Energy and Commerce Committee. Next, we have Ms. Col- 
leen Hubley, who lost her husband, Randy, who was treated with 
recalled heparin. Next, we have Mr. Leroy Hubley, who lost his 
wife Bonnie, and son, Randy, who had been treated with recalled 
heparin. And we have Ms. Johanna Marie Staples, who lost her 
husband, Dennis, who had been treated with recalled heparin. 

It’s the policy of this subcommittee to take all testimony under 
oath. Please be advised that witnesses have the right, under the 
rules of the House, to be advised by counsel. Do any of you wish 
to be advised by counsel during your testimony? 

Our witnesses indicated they did not. Therefore, I will administer 
the oath. 

[Witnesses sworn.] 

Let the record reflect the witnesses replied in the affirmative. 
Each witness is now under oath. 

We will now hear from each witness a 5-minute opening state- 
ment. If you wish to submit a longer statement for the inclusion 
of the record, it will be done. 

We will begin with opening statements. We’ll begin with you, Mr. 
Nelson. If you would turn on the mic and pull it up there so we 
can hear you, you have 5 minutes for an opening statement. 
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STATEMENT OF DAVID NELSON, SENIOR INVESTIGATOR, 
COMMITTEE ON ENERGY AND COMMERCE, WASHINGTON, DC 

Mr. Nelson. Good morning, Mr. Chairman, Mr. Shimkus and 
other members of the committee. I’m David Nelson, senior investi- 
gator on the staff. And I’m appearing here today to present the 
staff findings regarding the events that led to at least 81 deaths, 
and hundreds of severe allergic reactions associated with the man- 
ufacture of contaminated heparin, a blood thinner used widely in 
surgery and dialysis, whose active ingredient was produced in 
China. 

The heparin case illustrates both the best and the worst of FDA’s 
performance in drug crises. As with the melamine contamination of 
wheat gluten that resulted in an untold number of pet deaths last 
year, events which were highlighted by this subcommittee in hear- 
ings in July and October of 2007, FDA acted swiftly once the pat- 
tern of heparin’s adverse events was identified. 

FDA moved with speed and efficiency to identify the source of 
the adverse events, to remove the contaminated Baxter product 
from the market, to develop a methodology for identifying the con- 
taminant, to require all existing inventories of finished product and 
active pharmaceutical ingredients to be tested to determine if they 
contain that contaminant, and to issue an import alert that re- 
quired the testing of all heparin drug intermediates entering the 
country. At least we thought they did before we received Dr. 
Woodcock’s testimony late yesterday, when we learned that the im- 
port alert covers only one source of Chinese heparin intermediates. 

As their investigation progressed, FDA received reports from and 
provided information to, public health agencies around the world. 
This international coordination and collaboration with scientific ex- 
perts domestically likely prevented many premature deaths and 
other adverse events that would have resulted from a lesser effort. 

To date, FDA has assisted in identifying manufacturers in 11 
countries as receiving contaminated heparin API from at least 12 
Chinese sources. FDA’s inspection of the Chinese factories, albeit 
after-the-fact, was done efficiently and professionally. After learn- 
ing of the tainted heparin, FDA conducted a comprehensive inspec- 
tion in February 2008 of Changzhou SPL, the Chinese source of the 
API to Baxter, and both of Changzhou SPL’s immediate upstream 
suppliers of crude heparin to that plant. FDA inspectors issued a 
Form 483, noting significant deviations from current manufac- 
turing practices. 

Subsequently, FDA analyzed the company’s response to the 483, 
issued an establishment inspection report, and ultimately a warn- 
ing letter just last week, April 21, 2008, which detailed a host of 
serious deficiencies at the facility. That warning letter, issued the 
day before this subcommittee’s hearing last week, effectively blocks 
imports from the Changzhou SPL facility until all outstanding 
issues regarding cGMPs have been resolved and the plant has been 
reinspected. 

The staff investigation covered a number of serious shortcomings 
with FDA’s operations and policies, as well as those of the manu- 
facturers. I’ll mention each briefly due to time constraints, but I’m 
prepared to elaborate on each if the committee have questions. 
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First, FDA has abandoned its mandatory pre-approval inspection 
policy. Had this policy been in place, the agency would have had 
no choice but to inspect the Changzhou plant in 2004 before per- 
mitting its products into the United States. Because it was op- 
tional, a clerical error allowed the official in charge of foreign in- 
spections, a man who saw fit to resign just this past month, to dis- 
miss the request for a pre-approval inspection because it mistak- 
enly appeared in the computer system as having been inspected 
within the past 2 or 3 years — 2 or 3 years before the 2004 request. 
I think it was inspected in 2002. 

Second, FDA’s woefully inadequate information technology sys- 
tems resulted in the request to inspect the wrong plant. Now, that 
computer system permitted three correct unique identification 
numbers to be ignored. Instead, the official in charge of foreign in- 
spections was permitted to focus only on the plant name that the 
chemist had entered as “Changzhou Pharmaceuticals” instead of 
“Changzhou SPL Pharmaceuticals.” 

Three, and most seriously, FDA’s inspection policy fails to assess 
relative risk. Perhaps the most serious error made by the agency 
resulted from its failure to apply common sense to the foreign plant 
pre-approval inspection criteria. On the screens and on the chart 
resting there, the eight criteria, mandatory criteria for pre-approval 
inspections, are listed. 

The plant mistakenly identified by CDER compliance had only 
been inspected for its ability to make two simple drugs, neither in- 
volving a biological extraction process like heparin. The 
misidentified plant was. A, located in China; B, the request in- 
volved inspection of an entirely new process for which the plant 
had never been inspected; and, C, the final product was ultimately 
used in a critical application — sterile injection in high-risk patients. 

So FDA’s pre-approval inspection policy, once it was no longer 
mandatory, revolved around criteria that ignored geography, ig- 
nored the complexity of the manufacturing process and ignored the 
sensitivity of the final product. It made no sense at all. None of 
these obvious criteria appeared in the guidance for pre-approval in- 
spection, so FDA approved Baxter’s application without sending 
anyone out to look at the plant. The role of corporate due diligence 
cannot be relied upon. 

Wyatt, the predecessor owner of the heparin facility in New Jer- 
sey, did a validation process inspection of the Changzhou SPL 
plant in 2002. This was before the plant was operational. Baxter, 
who applied to import API from that plant in February of 2004, the 
sole customer for the production of the plant, did not even send an 
inspector over to Changzhou until 2007. That inspector apparently 
spent a day in the plant, found a few troubling items, accepted the 
SPL statement that it would be fixed, and pronounced the produc- 
tion process acceptable on February 26, 2008, the very day FDA 
would have been giving plant management an exit interview about 
its findings. 

The cGMP violations found by FDA were so serious that we will 
not permit any product from the plant now into the United States 
until deficiencies noted in the warning letter have been corrected 
and the plant reinspected. 
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This is all the time I will take for the oral presentation. The full 
staff testimony has been presented for inclusion in the record. And 
I’ll be glad to respond to any questions from the subcommittee. 
Thank you. 

[The prepared statement of Mr. Nelson follows:] 

Statement of David Nelson 

This is the fourth in a series of Subcommittee hearings concerning the Food and 
Drug Administration’s (FDA) ability to adequately protect Americans from unsafe 
foreign manufactured pharmaceuticals. Today, the staff is prepared to summarize 
the results of its investigation of the events that led to at least 81 deaths and hun- 
dreds of severe allergic reactions associated with the manufacture of contaminated 
heparin, a blood thinner used widely in surgery and dialysis whose active ingredient 
was produced in China. 

The heparin case illustrates both the best and the worst of FDA’s performance 
under this Administration. As with the melamine contamination of wheat gluten 
that resulted in an untold number of pet deaths last year — events that were high- 
lighted by this Subcommittee in hearings held in July and October of 2007, ^ FDA 
acted swiftly once the pattern of adverse events from heparin was identified. 

FDA moved with speed and efficiency to carry out the following: identify the 
source of the adverse events; remove the contaminated Beixter product; develop a 
methodology for identifying the contaminant; require all existing inventories of fin- 
ished product and active pharmaceutical ingredients (API) to be tested; and issue 
an Import Alert requiring the testing of heparin drug intermediates entering this 
country. 

As their investigation progressed, FDA received reports from and provided infor- 
mation to public health agencies around the world. These aggressive actions that 
led to international coordination and the collaboration with scientific experts in this 
country likely prevented many premature deaths and further adverse events. To 
date, FDA has helped to identify manufacturers in 11 countries that received con- 
taminated heparin from some 12 Chinese sources. 

FDA’s inspection of the Chinese factories, albeit after the fact, was also done effi- 
ciently and professionally. After learning of the tainted heparin, FDA conducted a 
comprehensive inspection in February 2008, of the Chinese source of API to Beixter, 
Changzhou SPL, and both of the upstream suppliers of crude heparin to that plant. 
FDA inspectors issued a Form 483 noting significant deviations from current Good 
Manufacturing Practices (cGMPs). Subsequently, FDA analyzed the company’s re- 
sponse to the 483, issued an Establishment Inspection Report (EIR), and ultimately 
a Warning Letter on April 21, 2008, the day before this subcommittee’s last hearing, 
which detailed a host of serious deficiencies at the facility. ^ The Warning Letter ef- 
fectively blocks imports from Changzhou SPL until all outstanding issues regarding 
cGMPs have been resolved and the facility reinspected. 

While FDA may respond quickly to a crisis when the danger to the public health 
is known, Committee staff found that its routinely poor performance as a regulatory 
agency, responsible for the safety of food, drugs, biologies, and medical devices, in- 
vites catastrophe and may have contributed to the tragic use of contaminated hep- 
arin on patients in the United States. 

Our investigation uncovered a number of serious shortcomings with the oper- 
ations and policies of FDA: ^ 

1. FDA Has Abandoned Its Mandatory Pre-approval Inspection Policy 

FDA acknowledges that they failed to inspect the Chinese facility, Changzhou 
SPL, prior to the approval of the Baxter supplemental application in 2004, which 
changed the source of the active pharmaceutical ingredient (API) for Baxter’s hep- 
arin sodium products from the SPL Wisconsin plant to the newly constructed oper- 
ation in China. 

The Changzhou SPL facility is a joint venture by the U.S. firm Scientific Protein 
Laboratories (SPL), which also owns the heparin API plant in Wisconsin, and with 
Techpool, a Chinese firm that “consolidates” raw heparin from a number of work- 


^See, “Diminished Capacity: Can the FDA Assure the Safety and Security of the Nation’s 
Food Supply?” Part II, Tuesday, July 17, 2007, and Part III, Thursday, October 11, 2007. 

2 Attached as Appendix A to this statement. 

^The attached briefing memorandum for this hearing provides a timeline of the events from 
January 17, 2008, to date regarding the serious adverse events and deaths associated with the 
use of Baxter’s heparin. FDA, Baxter, and Scientific Protein Laboratories (SPL) witnesses will 
provide further detail regarding these events. 
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shops that extract crude heparin from the mucus linings of pig intestines. The SPL 
and Techpool facilities border one another in Changzhou. 

While the Chinese Government disputes that counterfeit product was the cause 
of these adverse events, both FDA and the drug firms involved believe that to be 
the case. There is no dispute that raw material for the production of heparin sodium 
containing oversulfated, or hypersulfated, chondroitin sulfate was shipped to the 
U.S. market. 

This form of chondroitin was apparently added to crude heparin in China at some 
stage in the production process by parties that have yet to be identified. This con- 
taminant was not detected in the standard current United States Pharmacopoeia 
(USP) tests required of both the active pharmaceutical in^edient producer and the 
finished product manufacturer. Baxter and FDA have advised Committee staff that 
this counterfeit ingredient was most likely what caused the reported deaths and ad- 
verse health effects of patients receiving heparin. 

Chondroitin sulfate is a very inexpensive product marketed as a dietary supple- 
ment here in the United States. The oversulfating process gives it anticoagulant 
properties that mimic heparin sodium, but at a much lower production cost. One 
FDA official stated that it costs approximately $20/kilogram (kg) to produce 
oversulfated chondroitin sulfate versus $2, 000/kg to produce crude heparin. Accord- 
ingly, there is speculation that the contaminant was added deliberately to increase 
profits for the workshops and/or consolidators that ship the crude material to 
Changzhou SPL, SPL Wisconsin, and other heparin API producers. 

While an inspection conducted in 2004 would not have detected the counterfeit in- 
gredient in the crude heparin supply in 2007, it is possible that an FDA inspection 
at that time would have uncovered other indicators of potentially serious problems, 
including the failure of the SPL plant to register with Chinese authorities. Further- 
more, an FDA inspection in 2004 might have revealed many of the serious defi- 
ciencies highlighted in FDA’s inspection report of February 2008 — a report that ulti- 
mately resulted in the issuance of the Warning Letter that effectively blocked expor- 
tation to the United States. 

2. FDA’s Woefully Inadequate Information Technology Systems Resulted in Iden- 
tification of the Wrong Plant 

For years, this Committee has highlighted deficiencies in FDA’s various computer 
systems. As recently as last week, the Government Accountability Office (GAO) and 
the FDA Science Board testified before this Subcommittee that FDA computer sys- 
tems are viewed as problematic at best and at worst, dangerous. ^ The heparin case 
illustrates the consequences of this problem. 

FDA attributed the lack of pre-approval inspection of the Chinese SPL production 
facility to a clerical mistake by an FDA chemist who misidentified the plant in his 
request for such an inspection. The staff interviewed a number of individuals in- 
volved in the review process of the 2004 application filed by Baxter to change its 
API supplier from the Wisconsin source to the newly constructed plant in 
Changzhou, China. We found that an FDA employee did in fact choose the wrong 
plant from the pull down menu on his computer. He erroneously picked “Changzhou 
Pharmaceutical” instead of the correct name of the facility — “Changzhou SPL Phar- 
maceutical.” Despite this error, he entered the correct “unique” New Drug Applica- 
tion (NDA) number and NDA supplement number for the Baxter application and 
the correct “unique” Drug Master File (DMF) number for the Changzhou SPL plant. 

The FDA computer system, however, is not programmed to recognize these errors 
and alert the operator of the mistake. It accepted three unique numbers for one 
plant and permitted the selection of the incorrect plant from a menu of facilities for 
inspection. Furthermore, since FDA determines which facilities to inspect using the 
often confusing and nearly identical names of Chinese facilities, rather than the 
unique identifying numbers assigned to them, it was unlikely that this error would 
have been detected. Thus, the Center for Drug Evaluation and Research’s (CDER) 
Office of Compliance processed the inspection request for the wrong Chinese facility. 

3. EDA Inspection Policy Fails to Assess Relative Risks 

Our investigation revealed that the wrongly identified facility, Changzhou Phar- 
maceutical, had been inspected in 2002, 2 years before the heparin request. That 
facility, however, has only been inspected for manufacturing two drugs: a simple, 
well-known, and well-characterized diuretic, hydrochlorothiazide, and a simple, 
semi-synthetic antibiotic, doxycycline. The manufacturing process for each of these 
drugs is very different from the extraction process required to produce crude hep- 
arin. 


^See “FDA Science and Mission at Risk: Report of the Subcommittee on Science and Tech- 
nology,” Prepared for FDA Science Board, November 2007, page 5. 
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The FDA official who was in charge of determining which foreign plants must be 
inspected prior to approval to manufacture offered Committee staff two possible ex- 
planations for the error in his 2004 decision that Changzhou Pharmaceutical was 
“in compliance” and did not warrant an inspection. This official cited the relatively 
recent inspection conducted in 2002, and the misconception that the plant was a 
“crude heparin manufacturing facility,” rather than one that manufactured the ac- 
tive pharmaceutical ingredient. Neither explanation justifies the decision to allow 
a new heparin intermediate supplier, with no history of producing complex, biologi- 
cal-based products, to export product to the United States without prior inspection 
of its manufacturing facilities. 

Indeed, of the eight criteria employed by FDA during pre-approval inspections,® 
none involve geographic location, manufacturing complexity, or final product sensi- 
tivity. In fact, as far as Committee staff is aware, there is no systematic rationale 
for choosing which sites to inspect and which to ignore prior to approval by ODER 
of a foreign inspection application. 

Intuitively, one would assume that among the most important criteria for 
prioritizing pre-approval inspections would be geography, complexity of the manu- 
facturing process, and sensitivity of the final drug product. According to these com- 
mon sense criteria, the supplemental request in 2004 from Baxter to change the 
manufacturing site of its heparin API from a plant in Wisconsin to one in 
Changzhou, China, should rank in the highest priority of risks. The plant is located 
in China, a country that FDA knows lacks a meaningful drug regulatory scheme 
and knows (or should have known) has manufacturers that to a large extent operate 
out-of-compliance. Such observations have been documented by FDA during inspec- 
tions and observed by Committee staff during field investigations. 

In addition, compared to most chemical syntheses, the process of extracting a drug 
from a biological source is a very different endeavor. \^ile heparin sodium is an 
old drug, it is not a simple one to manufacture. Again, it would seem that FDA 
would prohibit any firm from providing to the U.S. market heparin sodium, its API, 
or crude heparin without first determining whether the firm could manufacture it 
properly. Manufacturing complexity should have triggered an inspection by FDA be- 
fore the product was approved for export. Unfortunately, this was not the case. 

In its final finished dosage form, heparin is a sterile drug administered to very 
sick patients, primarily those on dialysis for kidney failure and those undergoing 
open-heart surgery. Because patients who receive heparin are particularly vulner- 
able physically, the margin for error in production is virtually zero. Although the 
sensitivity of the final drug product should have guaranteed an FDA inspection, it 
did not because this is not a criterion for inspection. 

4. The Role of Corporate Due Diligence Cannot Be Relied Upon 

Committee staff investigation raised a number of questions about the due dili- 
gence performed by the various companies involved in this disaster. As previously 
mentioned, on April 21, 2008, FDA issued a warning letter to Changzhou SPL, 
where the adulterated heparin allegedly originated. In that letter, FDA details a lit- 
any of significant deviations from cGMPs discovered in the manufacture of heparin 
API at that plant. Those deviations were listed in summary form on FDA form 483 
at the close of the team’s initial inspection. According to the warning letter, the 
cGMP deviations observed by FDA at Changzhou SPL were sufficient to require its 
heparin API to be classified as adulterated under the Food, Drug, and Cosmetic Act. 

According to FDA’s inspection, the Changzhou SPL facility was unable to provide 
FDA with any assurance “that processing steps used to manufacture heparin so- 
dium, USP are capable of effectively removing impurities.” FDA also found that the 
facility failed “to have adequate systems for evaluating the suppliers of crude hep- 
arin materials, or the crude materials themselves, to ensure that these materials 
are acceptable for use.” Moreover, the methods employed to test heparin sodium 
United States Pharmacopoeia (USP) had not been verified to ensure suitability 
under actual conditions of use, and the equipment used to manufacture the product 
was “unsuitable” for its intended use. 

In layman’s terms, FDA determined that this plant was unable to manufacture 
drug product consistent with the requirements under the Food, Drug, and Cosmetic 
Act. An obvious question that must be asked in relation to FDA’s inspection findings 
is why Baxter obtained drug product from a facility that FDA found to be unsuit- 
able? More specifically, what due diligence did Baxter perform to determine that it 
could safely manufacture heparin API for the U.S. market before using this facility? 

Committee staff found several facts that should have alerted Beixter to potential 
problems, but which appear to have been ignored. For example, Baxter’s own 
records indicate that they were aware that the plant had never been inspected by 


®Foo(i and Drug Administration Compliance Program Guidance Manual 7346.832, pp. 10-11. 
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FDA. It seems very odd that Baxter accepted the risks of using this facility to obtain 
the API used to manufacture a sterile biologic without an FDA inspection. More- 
over, this plant was apparently not one that China’s State Food and Drug Adminis- 
tration was aware of since Chinese authorities listed it as a chemical plant rather 
than a licensed pharmaceutical plant. This too should have been cause for enhanced 
attention to its manufacturing processes. 

Finally, Committee staff questions the quality and nature of the inspection per- 
formed by Beixter on September 20, 2007, relating to the factory’s condition to man- 
ufacture drugs. According to records provided by Baxter to the Subcommittee, the 
scope of that audit was “to ascertain the cGMP compliance status of Changzhou SPL 
Co. LTD. facility in China for cGMP Active Pharmaceutical Ingredient manufac- 
turing as well as other potential future products.” The audit “consisted of an in- 
depth review of Changzhou’s quality systems and capabilities” and included docu- 
mentation and procedures related to incoming materials, sampling procedures, sta- 
bility operations, quality assurance processes, and stability operations. The results 
of Baxter’s audit differ significantly from those reported by FDA, which inspected 
the facility only five months later. 

The Beixter audit team satisfactorily closed out any problems they uncovered dur- 
ing their inspection in a February 26, 2008, letter to Baxter. This was done within 
days of the onsite inspection by FDA’s own investigators, whose findings ultimately 
led to halting all imports from that facility. The radically different conclusions 
drawn from the inspections by Beixter and FDA, despite their close juxtaposition in 
time, suggest that either Baxter’s auditors were less than competent or the facility 
fell radically out-of-compliance in the few months that elapsed between the two in- 
spections. 

This case also raises troubling questions when viewed in the context of recent tes- 
timony by FDA Commissioner Von Eschenbach extolling greater reliance on third 
party or self-inspection as a substitute for FDA performing its mission. 

Moreover, this case demonstrates the quality and value of an FDA inspection. De- 
spite the time and translation constraints inherent in an inspection in China, a 
team of professional FDA inspectors readily determined that Changzhou SPL could 
not supply safe API for the U.S. market-a conclusion that neither the Chinese au- 
thorities nor the corporations involved were willing or able to determine before hun- 
dreds of patients were seriously hurt or killed. Although it is most regrettable that 
FDA did not inspect this plant sooner, when it finally acted, FDA lived up to what 
is expected from such an important government agency-ensuring that our citizens 
are protected from unsafe pharmaceutical products. 


Mr. Stupak. Thank you, Mr. Nelson. 

Ms. Hubley, for an opening statement, please. 

STATEMENT OF COLLEEN HUBLEY, TOLEDO, OHIO 

Ms. Colleen Hubley. I would like to thank you for allowing me 
to speak on behalf of my husband, Randy Hubley. 

I am very familiar with heparin, not only because my husband 
was on dialysis for the last 18 months, but I have been a dialysis 
nurse for 7 years. Heparin is a lifeline for dialysis patients. It 
keeps the blood from sticking to the blood circuit while the dialyzer 
clears the blood. 

As a dialysis nurse, I understand the importance of this drug. 
Now, because of the loss of my husband, I understand even more 
the importance of making sure that all drugs are safe. 

Randy was a beloved father, stepfather, grandfather, son, broth- 
er, uncle, and last but not least, my soulmate. As his wife and an 
RN, I cared for him in every way possible. We were certain that 
no matter what came our way that we could handle it together. 
After all, I had been a nurse for 25 years, most as an open-heart 
intensive care nurse. Despite our hope, this man died on January 
15th at 2:00 a.m. while I did CPR over him, powerless to save him. 

He had started dialysis in May of 2006 when his kidney trans- 
plant rejected. After undergoing a surgery at the Cleveland Clinic, 
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he needed to start in-center dialysis. On January 7, 2008, Randy 
started dialysis at the same clinic as his mother. This was the last 
week of his life. 

I wish that I could tell you that the last few days of his life were 
good. It may give me some solace. However, the weekend prior to 
his death was awful. When he arrived home from dialysis on Fri- 
day, January 11th, he had low blood pressure, severe diarrhea, ab- 
dominal pain, jaw pain. His throat was sore and felt tight, making 
him feel he needed to use his inhaler to breathe. He could barely 
make it to the restroom. This was not my husband. He laid on the 
couch the whole weekend, trying to give a smile when he could. 

Monday morning, he was too embarrassed to go to dialysis, fear- 
ful of having 12 other patients see him have an accident in a chair 
because it isn’t a quick process to return the blood. He was too 
stubborn and disgusted with the thought of going to the emergency 
room and having another, “Well, really not sure what’s going on 
here,” answer. We settled on the couch to go to sleep so that I could 
be near him, and he promised that he would go if it didn’t subside 
by the morning. 

But at 2:00 a.m., I awoke to him clutching his abdomen, unable 
to breathe, and finally grabbing his chest. We had already called 
911 before he collapsed. In what seemed like hours, I gave him 
CPR, with my son helping. Even when the paramedics arrived, 
they could barely get a breathing tube in his throat due to the 
swelling. 

He was taken to the emergency room, and we were notified that, 
even if they got him back, it was hopeless. I watched my husband 
and my best friend slip away before my eyes. 

As a nurse, I thought that I would be there to save my husband 
from any errors, but I guess I was naive. I never thought the life- 
saving medication we were relying on might be contaminated. 

Now, after learning that my husband was given contaminated 
heparin, I understand even more that everything in health care is 
vital. There should be no acceptable losses. If citizens are truly 
going to ever feel safe in this country going to the hospital, a doc- 
tor, taking your daily medication, we have a responsibility to make 
sure that everything that is given is free from contamination. 

I understand that the FDA is overworked and understaffed. I 
deal with this every day as a nurse. But if you take a deep breath 
and think for one moment, “What if that was my mother or my 
husband?” 

My husband was a fighter until the bitter end. He would have 
given anything for one more day. And I know that he would want 
me to make sure that this doesn’t ever happen to anyone else. 
Please do not let his death be in vain. We, as a family, need to 
know that some good can come of this tragedy. 

While the FDA and Baxter have failed to perform their duty to 
provide Americans with safe drugs, there are many Americans who 
have worked very hard to ensure a safe supply. An article was pub- 
lished last week in the New England Journal of Medicine con- 
necting the symptoms of heparin patients, like my husband, to the 
contaminated drugs sold by Baxter. I want to thank those doctors 
and scientists who wrote that article and who have worked so hard 
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to help unravel this puzzle and prove these Chinese imports were 
responsible. 

I would like to thank this committee for shining light on these 
issues and, hopefully, for taking action to ensure that our drug sup- 
ply is safe. 

Thank you. 

[The statement of Ms. Colleen Hubley follows:] 

Statement of Colleen Hubley 

I would like to thank you for allowing me to speak on behalf of my Husband, 
Randy Hubley. I am familiar with heparin not only because my husband was on di- 
alysis for the last 18 months of his life, but also because I have been a dialysis 
nurse for 7 years. 

heparin is a lifeline for dialysis patients. It keeps the blood from sticking to the 
blood circuit while the dialyser clears the blood. As a dialysis nurse, I understand 
the importance of this drug. Now, because of the loss of my husband, I understand 
even more the importance of making sure that all drugs are safe. 

Randy was a beloved father, stepfather, grandfather, son, brother, uncle and last, 
but not least, my soulmate. As his wife and a RN, I cared for him in every way 
possible. We were certain that no matter what came our way, we would be able han- 
dle it together, after all, I had been in nursing for 25 years, most as an open-heart 
intensive care unit nurse. Despite our hope, this man died on January 15th at 2 
am, while I did CPR over him in tears, powerless to save him. 

Randy started dialysis in May of 2006, when his kidney transplant rejected. We 
were the first couple in the Toledo area to do “home hemodialysis.” This is a process 
that is done 6 days a week, 21/2 hours at a time, in the comfort of our living room, 
as opposed to “in-center dialysis” done 3 days a week for 3-4 hours at a time. It 
was one way for us to gain a little more control over his care and also to increase 
his life expectancy. We were willing to do anything to keep him alive and well for 
as long as possible. 

However, after undergoing a surgery at the Cleveland Clinic, Randy needed to 
start “in-center dialysis.” On January 7, 2008, Randy started dialysis at the same 
Toledo Fresenius clinic as his mother. This was the last week of his life. I wish I 
could tell you that at least the last few days of his life were good for Randy. I could 
take some solace in that. However, the weekend prior to his death was awful. 

When he arrived home from dialysis on Friday, January 11, Randy had low blood 
pressure, severe diarrhea, abdominal pain, jaw pain, his throat was sore and felt 
“tight” to him, making him feel he needed his inhaler to breathe easier, something 
he didn’t normally need too often. Because of this, he barely could make it to the 
restroom. This was not my husband! He lay on the couch this whole weekend, trying 
to give me a smile when he could. 

Monday morning he was too embarrassed to go to dialysis, fearful of having 12 
other patients see him having diarrhea right in the chair, because it isn’t a quick 
process of returning the blood. He was too stubborn and disgusted with the thought 
of going to the ER and having another, “Well, were not really sure what’s going on” 
answer. We settled on the couch to sleep, so I could be near him. He promised that 
he would go if it didn’t subside by morning, but at 2 am I awoke to him clutching 
his abdomen, unable to breathe and finally grabbing his chest. We had already 
called 911 before he collapsed, and what seemed like hours I gave him CPR with 
my son helping me. Even when the paramedics arrived, they could barely get a 
breathing tube in his throat due to the swelling. He was taken to the ER and we 
were notified that even if they got him back, it was hopeless. I watched my husband 
and best friend slip away before my eyes. 

There isn’t enough time to make anyone understand what a loss this has been. 
There is a void that can never be filled. Randy wanted to spend his last years fish- 
ing with his family and spending time with his loved ones. He will not get that 
chance now, and his grandson will never know what a beautiful person he was. 

As a nurse, I thought I would be there to save my husband from any errors, but 
I guess I was naive. I never thought that the lifesaving medication we were relying 
on might be contaminated. 

Now, after learning that my husband was given contaminated heparin, I under- 
stand even more that everything in healthcare is vital, that there should be no “ac- 
ceptable losses.” If citizens are truly going to ever feel safe in this country, going 
to a hospital, doctor or taking our daily medication, we all have a responsibility to 
make sure that ever 3 dhing that is given is free from contamination. I understand 
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that the FDA is overworked and understaffed, it is something I deal with everyday 
as a nurse, but if you take a deep breath and think for one moment, “What if that 
was my mother, my husband — what would I want done?” 

My husband was a fighter until the bitter end. He would have given anything for 
one more day, and I know he would want me to make sure this doesn’t ever happen 
to anyone else. Please do not let his death be in vain. We, as a family, need to know 
that some good can come of this tragedy. 

While the FDA and Beixter have failed to perform their duty to provide Americans 
with safe drugs, there are many Americans who have worked very hard to ensure 
a safe supply. 

An article was published last week in the New England Journal of Medicine con- 
necting the symptoms of heparin patients like my husband to the contaminated 
drugs sold by Beixter. I want to thank those doctors and scientists who wrote that 
article and who have worked so hard to help unravel this puzzle and prove that 
these counterfeit Chinese imports were responsible. 

And I want to thank this Committee for shining light on these issues and, hope- 
fully, for taking action to insure that our drug supply is safe. 

Respectfully Submitted, 

Colleen Hubley 

Toledo, Ohio 


Mr. Stupak. Thank you. 

Mr. Hubley, sir? Do you want to pull that up and hit the button 
there, so the green light comes on? Thank you. 

STATEMENT OF LEROY HUBLEY, TOLEDO, OHIO 

Mr. Leroy Hubley. Well, I’m going to try to get through this. 

Mr. Stupak. Take your time. 

Mr. Leroy Hubley. Mr. Chairman and members of the com- 
mittee, thank you very much for inviting me to testify at today’s 
important hearing. 

My name is Leroy Hubley, and I’m from Toledo, Ohio. My wife, 
Bonnie, died in December after receiving heparin that was later re- 
called by Baxter. My son, Randy, died a month later under the 
same circumstances. And I hope that by telling their stories it will 
bring us to a closer answer that questions like families like mine 
desperately seek. 

Bonnie was my wife for 48 years. She had a genetic disease 
known as polycystic kidneys. The disease affects the kidneys. Spe- 
cifically, cysts grow in the kidneys. If too many cysts grow and they 
get too big, then the kidney becomes damaged. All my children 
have the same disease. 

But in December 2007, she began to experience unusual cir- 
cumstances during and after dialysis. She developed diarrhea, vom- 
ited, and felt like her heart was beating out of control while on di- 
alysis. Then, during dialysis on December 17, 2007, she developed 
pain in her chest and abdomen, and the clinic had to call an ambu- 
lance. 

Bonnie was rushed from the dialysis clinic to the hospital, Toledo 
Hospital. While at the hospital, she had a drop in blood pressure, 
difficulty breathing, severe diarrhea, and rapidly declined. 

Three days later, on December 19, 2007, the doctors rec- 
ommended we remove the breathing tube to end her suffering. Her 
entire family — our son, daughter-in-law, and grandchildren — were 
all there. Christmas music played in the background, and each one 
of us said our goodbyes. Then my wife and love of 48 years drifted 
away. 
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We did not realize at the time that the heparin she received may 
have been tainted. We simply tried to deal with the grief that fol- 
lows the loss of a loved one. However, the nightmare returned only 
weeks later when my son, Randy, returned home to Toledo fol- 
lowing surgery in Cleveland Clinic. 

On January 7, 2007, he started dialysis at the same clinic in To- 
ledo as my wife did. Randy had been receiving dialysis for approxi- 
mately 8 months before at other locations. However, as you will 
hear my daughter-in-law Colleen describe — which you already 
did — when Randy started dialysis at the same clinic as my wife; he, 
too, developed nausea, low blood pressure, abdominal pain, fatigue, 
and diarrhea. 

After a week later, my 47-year-old son was dead, leaving behind 
three children and a grandchild. Again, we attributed his death to 
a cruel twist of fate — that was, until we found out about the Janu- 
ary recall of heparin. When we contacted the dialysis center, they 
confirmed our fears that the heparin given our loved ones had been 
recalled by Baxter. Now I am left to deal not only with the pain 
of losing my wife and son, but anger that an unsafe drug was per- 
mitted to be sold in this country. 

The FDA and Baxter have not done their job. Somebody sure as 
hell didn’t. I want to know what is going to be done to rectify this 
matter. I want to know if my daughter. Dawn, and the millions of 
others who continue to receive dialysis are safe. 

I want to thank the scientists and doctors that have found a link 
between the counterfeit heparin and these deaths. 

I hope the members of the committee will take steps to protect 
all of us and make it right. 

Thank you very much. 

[The prepared statement of Mr. Leroy Hubley follows:] 

Statement of Leroy Hubley 

Mr. Chairman and Members of the Committee: 

Thank you very much for inviting me to testify at today’s important hearing. My 
name is Leroy Hubley and I am from Toledo, Ohio. 

My wife, Bonnie, died in December after receiving heparin that was later recalled 
by Baxter. My son, Randy, died a month later under similar circumstances. I hope 
that by telling their stories it will bring us all closer to answer the questions that 
families like mine desperately seek. 

Bonnie was my wife of 48 years. She had a genetic disease known as polycystic 
kidney disease or “PKD.” This disease affects the kidneys. Specifically, cysts grow 
in the kidneys. If too many cysts grow or if they get too big, the kidneys become 
damaged. All of my children also have this disorder. 

Bonnie received a kidney transplant in 1995. Last year my wife’s body started to 
reject her kidney. As a result, she had to start hemodialysis in October of 2007. At 
first, the dialysis sessions were uncomplicated. 

But in December of 2007, she began to experience unusual symptoms during and 
after dialysis. She developed diarrhea, vomited, and felt like her heart was beating 
out of control while on dialysis. Then, during dialysis on December 17, 2008, she 
developed pain in her chest and abdomen and the clinic needed to call an ambu- 
lance. 

Bonnie was rushed from the dialysis clinic to Toledo Hospital. While at the hos- 
pital she had a drop in blood pressure, difficulty breathing, severe diarrhea, and 
rapidly declined. Three days later on December 19, 2007, the doctors recommended 
removing her breathing tube to end her suffering. Her entire family — our son, 
daughters, in-laws, and grandchildren were all there. As Christmas music softly 
played in the background, we each said our goodbyes. Then my wife and love of 48 
years drifted away. 
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We did not realize at that time that the heparin she received may have been 
tainted. We simply tried to deal with the grief that follows the loss of a loved one. 

However, the nightmare returned only weeks later, when my son Randy, returned 
home to Toledo following a surgery at the Cleveland Clinic. On January 7, 2007, 
he started dialysis at the same Fresenius clinic in Toledo as Bonnie. Randy had 
been receiving hemodialysis for approximately eight months before at other loca- 
tions. However, as you will hear my daughter in law Colleen Hubley describe, when 
Randy started dialysis at the Toledo Fresenius Clinic, he too developed nausea, low 
blood pressure, abdominal pain, fatigue, and diarrhea. About a week later, my 47- 
year-old son was dead, leaving behind his own three children and a grandchild. 

Again, we attributed his death to a cruel twist of fate. That was, until we found 
out about the January recall of heparin. When we contacted the dialysis center, they 
confirmed our fear, that the heparin given to our loved ones had in fact been re- 
called by Baxter. 

Now I am left to deal not only with the pain of losing my wife and son, but anger 
that an unsafe drug was permitted to be sold in this country. The FDA and Baxter 
have not done their job. I want to know what is going to be done to rectify the mat- 
ter. I want to know if my daughter. Dawn, and the millions of others who continue 
to receive dialysis, are safe. 

I want to thank the scientists and doctors who have found the link between the 
counterfeit heparin and these deaths. I hope that the members of this committee 
will take steps to protect us all and make it right. 

Respectfully Submitted, 

Leroy Hubley 

Toledo, Ohio 


Mr. Stupak. Thank you for your testimony. 

And, Ms. Staples, for your opening, if you would pull that for- 
ward and press the button there. 

STATEMENT OF JOHANNA MARIE STAPLES, TOLEDO, OHIO 

Ms. Staples. I want to sincerely thank the committee for pro- 
viding the opportunity for us to share the stories of our loss. It’s 
a remarkable thing you’re doing, and it’s appreciated beyond words. 

In this land of freedom and opportunity, we’ve come to expect to 
be protected and safe. It’s overwhelming to discover that there are 
circumstances beyond our control from which you are not sheltered. 
We have a false, empty sense of security, and we are neither safe 
from harm nor catastrophe. 

Dennis Staples was important — important to me as my husband 
of nearly 32 years. He was my best friend, my confidant, my sound- 
ing board, companion, partner, editor, and financial advisor. He 
was my pride, my past, my present, my life, and my heart. He was 
important as a father, a new grandfather, a brother, uncle, brother- 
in-law too. 

He was important to friends, family, acquaintances, and to his 
public. He was an entertainer and well-known radio announcer in 
Toledo for over 20 years. He was important to the region in which 
he lived. And, much to his dismay, he was an icon in the commu- 
nity that he so loved. 

Without contempt or malice, he accepted the hand that life dealt 
him regarding his health. He accepted disease without anger and 
was resolved to do the best he could with whatever came his way. 

On the last conscious day of my husband’s life, he had a truly 
splendid morning. In a superb mood, he was looking forward to a 
special dinner out at a local steakhouse with dear friends. Dennis 
was thinking about last-minute preparations for his first-ever 
birthday party. He was astounded that he would actually be able 
to celebrate his 60th. 
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Upon awakening the last day, my husband carefully proposed his 
game plan for the day before I left to teach. Dennis went to dialysis 
the last day he knew life. Treatment was delayed because his per- 
manent catheter was not functioning. 

He needed dialysis, and his blood wouldn’t flow. In an attempt 
to improve this problem, his nurse give him Activase. The proce- 
dure was deemed successful, he was given a bolus of heparin, and 
treatment resumed. 

Shortly after he began dialysis this time, he suffered an event. 
He became unresponsive and stopped breathing, causing cardiac 
arrest. His caregiver was speaking to him at the time of the event, 
and CPR was immediately administered. Medical procedure was 
followed, 911 called, and paramedics arrived on the scene in just 
3 minutes. Emergency personnel began life-saving measures, and I 
too arrived in moments. 

We were transported by ambulance less than 5 minutes away to 
the hospital emergency room where ER staff was waiting. Again, 
Dennis received immediate attention. 

My husband arrested and survived the event, but without neuro- 
logical recovery. Professionals were unable to save his life, and he 
never again regained consciousness in spite of everyone’s best ef- 
forts, continuous care, and speedy initiation of medical treatment. 

I truly want this statement to be that very poignant and touch- 
ing piece that exemplifies the man of whom I speak. I want to hon- 
estly reveal all the reasons why we are so devastated by his loss. 
I know I have the passion and the motivation, but I fear I don’t 
have adequate skills to speak eloquently enough to give you a real 
description of the complex man I can no longer see, hear, touch or 
smell. 

I loved my husband with all my heart and dearly miss him every 
minute of every day with an ache that cannot be dulled or cured. 
If he were taken to us even a day too soon, that day was still price- 
less to us, and we will never get it back. 

Dennis lapsed into coma that day before he turned — the day he 
turned 60 years old. We lost Dennis, but he lost too. He lost his 
life, his birthday, his party, and the chance to visit one last time 
with all of his friends and loved ones nestled around him to cele- 
brate his life with him. 

Baxter supplied tainted heparin to medical facilities for use in 
patients in great need. Researchers have found the link between 
corrupted heparin and the deaths of many unsuspecting people. 
This drug certainly increased heparin’s — Baxter’s corporate bottom 
line. Baxter delivered larger dividends to stockholders according to 
their 2007 annual report. Board members received additional bene- 
fits while failing to recall a bad drug, a drug that was already 
known to have serious adverse effects. 

So my husband and many other ailing patients who received that 
drug suffered needlessly. Dennis and many others died. Thank you. 

[The prepared statement of Ms. Staples follows:] 

Statement of Johanna Staples 

I want to sincerely thank this committee for providing us this opportunity to 
speak and share the stories of our loss. It is a remarkable thing that you are doing 
for our families and we appreciate it beyond words. In this land of freedom we have 
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come to expect that we are protected and safe. It is an overwhelming experience for 
us to find out that there are circumstances that are beyond our control — cir- 
cumstances from which we are not safe. We might think we are protected from 
harm and catastrophe, but it is an empty and false sense of security. End-stage 
renal patients must be connected to a machine and submit to recurrent dialysis 
treatments. Each treatment lasts 4 or more hours while the patient’s blood is sys- 
tematically removed from their body and toxins are carefully cleared from their 
blood as it flows through the dialysis machine and then returned. This process is 
repeated usually three times per week and more for patients like my husband. In 
this process many life-saving drugs are used due to renal failure, drugs that are es- 
sential to this treatment. Patients need to know the drugs that they must use are 
reliable and secure. That’s what I thought. Patients can remain on dialysis for an 
unlimited period of time. Actually they can remain on dialysis for many years. 
Transplantation is the ideal decision for someone with this disease, but my husband 
always felt that someone else should have the kidney and opportunity and he dis- 
carded the idea of receiving a transplant. 

I so want this statement to be that truly poignant and touching piece that really 
makes you think about the man of whom I speak. I want it to be a statement that 
honestly reveals all the reasons why we are all so devastated by the loss of Dennis 
Staples. I know I have the passion and the motivation to tell you of our loss but 
I fear I don’t have adequate skills to speak eloquently and give you a true sense 
that really shares with you all of the facets of the complex man that I can no longer 
see, hear, touch, or smell. I loved my husband with all my heart and dearly miss 
him every minute of every day with an ache that cannot be dulled or cured. Even 
if he was taken from us a single day too soon that day was still priceless to us and 
we can never get it back. Dennis lapsed into coma the day before he was to turn 
60 years old. We lost Dennis — but he lost us too. He lost his life, his birthday, his 
party and his chance to visit one last time with his loved ones and his friends nes- 
tled around him to celebrate with him. 

Dennis Staples was important. He was important because he was my husband of 
nearly 32 years. He was my confidant, my sounding board, my companion, my part- 
ner, my editor, my business partner, my financial advisor, my pride, my past, my 
present, my life, and my heart. He was important as a father and new grandfather. 
He was important to his brothers, his nieces, nephews, and to his brothers and sis- 
ters-in-law. He was important to his friends, his family, his acquaintances, and his 
public. He was an entertainer and well-known radio announcer in Toledo for over 
20 years. He had many listeners who have reported and continue to report that they 
miss him dearly. He was important in the community in which he lived but he was 
also important to his family. He, much to his dismay, was an icon in the community 
that he so loved. He accepted the hand that was dealt him regarding his health 
without contempt or malice. He accepted his disease without anger and was re- 
solved to do the best he could with whatever came his way. 

Dennis Staples was a man who possessed incredible integrity. He was a man who 
had an amazing intellect and an extensive vocabulary. He had a quick wit and an 
equally remarkable capacity for love. He loved ever 3 dhing about life: politics, music, 
trivia, learning, cooking, performing, acting, reading, and writing. He loved his fam- 
ily and friends and he loved life. He was a humble man who lived in a body that 
was old before its time. He had a heart of gold and would share whatever he had 
to help out someone in need. In conversations he gave you unconditional attention 
and had a way of making you feel like he couldn’t wait to hear what you would say 
next. 

On the last day of my husband’s conscious life he had a truly splendid morning. 
He was in a superb mood, busy planning a special dinner at a favorite local steak 
house with one of our beloved doctors and his wife. Dennis was actively thinking 
about last-minute preparations for his first-ever birthday party and he was so 
amazed that he would actually be able to celebrate the 60th anniversary of his 
birth. When we awoke that last day, he carefully laid out his proposal of the ideal 
plans for the day so that we would have the same game plan before I left for work 
to teach my disabled kindergarten students. 

As I left the house for work Dennis said, “You go to school, and I’ll go to dialysis 
and when we both get home, you can get me bathed and change my dressings, and 
I will relax while you get ready.” He was looking forward to dinner out so much 
that he barely spoke of anything that wasn’t related to dinner, his birthday and his 
party. This dinner would be our chance to spend quality time with a truly caring 
doctor that we had really good reasons to trust. This is a physician for whom we 
hold the greatest respect and he is a man to whom we owe so many thanks for re- 
peatedly going above and beyond the call of duty on our behalf 
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On our medical journey there have been a multitude of doctors and we have had 
the distinct pleasure of being connected with some of the very best. This is impor- 
tant because disease takes a horrific toll on its victims. That toll is key to the sheer 
number of doctors that must be involved in the life of a diabetic. To begin, there 
are complications with digestion, heart, eyes, lungs, kidneys, other organs and 
limbs. There are Critical Care, Primary Care and Infectious Disease Physicians; 
Cardiologists, Endocrinologists, Nephrologists, Neurologists, Ophthalmologists, Ra- 
diologists, Urologists, plus Pulmonary and Retina Specialists, along with Cardiac, 
General, Neuro-surgeons and Vascular Surgeons, and a host of other medical per- 
sonnel who I haven’t the time to name. 

When our daughter Lexi picked up Dennis for his dialysis treatment that Wednes- 
day, he was almost giddy with plans for the day. He was chatty and quick to share 
with her what he planned to do that evening. When they arrived at the treatment 
center, while Lexi was collecting and helping him into his wheelchair, they were ap- 
proached by a firefighter who asked, “Do you need help?” My husband responded 
with a short and sweet answer, “No, thanks.” Followed by, “Well good, because I 
would hate to see my hero fall down.” The firefighter went on to talk to Dennis 
about how he had had a genuine impact upon his life when the young fireman-to- 
be was an intern at the radio station where my husband had worked with his part- 
ner, Bob Kelly. This young community helper praised Dennis again and offered him 
further assistance if he were ever to need it. 

In the weeks leading up to his death, Dennis was made to suffer many indignities 
without complaint. He was no stranger to dreadful experiences. He worked hard to 
maintain his health and yet he still had to deal with losing his ability to walk and 
drive. This formerly independent man was forced to rely on the assistance of others 
to move about and to care for all of his personal needs. He needed others to help 
bathe and clothe him. He needed us to do his dressing changes. He needed assist- 
ance with every facet of his daily life — assistance for just about everything he did, 
for transportation, mobility, and for all his ongoing treatments. 

Dennis would have worked far longer if his health hadn’t interfered with his life 
plans. Twenty-eight months before he died, Dennis had to go on dialysis because 
his kidneys failed. Sixteen months before he died, he retired from his job because 
he could no longer reliably go to work. Yet, he was able to rebound and move on 
from all these things. But he could not survive the contaminated heparin. 

There were many people who paid their respects at the funeral home. There were 
many people that I had never met. There were people who he helped when he 
worked as a counselor at a local hospital. There were people who listened to his 
daily radio program and missed hearing his voice. There were local politicians and 
well-known entertainers, local celebrities, and personalities from all types of media. 
We even received proclamations from both our mayor and the city council on my 
husband’s behalf. In our local newspaper his passing was actually given celebrity 
obituary status. As my husband often marveled, he really felt that he had become 
a big fish in our little local pond. He would have been so touched to see the out- 
pouring of grief from our community at his death — and that death was far too soon. 
Over the years, Dennis had made a multitude of local commercials for both radio 
and television and accordingly I am often reluctant to watch and/or listen to local 
stations for fear that I might be surprised and startled to hear his voice when I 
least expect it. 

The last day of Dennis’ conscious life he went to dialysis as usual. Treatment was 
delayed because his permanent catheter was not functioning and blood could not be 
pulled from nor returned to his body. He needed his dialysis. His nurse gave him 
a drug called Activase in an attempt to help his blood flow. This procedure was 
deemed successful so he was given a bolus of heparin and his treatment resumed. 
Shortly after Dennis began dialysis for the second time, he suffered an event. My 
husband became unresponsive and he stopped breathing causing cardiac arrest. His 
caregiver was speaking to him at the time of the event and CPR was immediately 
administered. Medical procedure was followed and 911 called, with paramedics ar- 
riving in only 3 minutes, since their station was located across the street and visible 
from the front of the center. Emergency personnel began life-saving measures. I ar- 
rived at the dialysis center in time to be transported by ambulance along with my 
husband in record time, to the hospital emergency room. This hospital was less than 
5 minutes away from the treatment center where he arrested. Upon arrival at the 
emergency room, Dennis received immediate attention by a waiting ER staff. Dennis 
survived the event but without neurological recovery. He never again regained con- 
sciousness in spite of everyone’s efforts, and the speedy initiation of medical treat- 
ment. Professionals were unable to save his life. 

I worked hard to celebrate my husband’s life and make my peace with his loss. 
I thought I was well on my way to learning how to deal with his passing — and then 
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I found out about the contaminated heparin. As people were permitted to suffer and 
die from this crop of tainted drugs, in 2007 Baxter Pharmaceuticals CEO Robert L. 
Parkinson, Jr., was paid, in total compensation, $17.6 million dollars, nearly 1.5 
million dollars a month. 

Baxter’s global net sales totaled 11.3 billion in 2007, at an increase of 9% from 
2006. Sales in the United States alone totaled over $4.8 billion, an increase of 5% 
over the prior year. International sales totaled over $6.4 billion, increasing 11% 
compared to the prior year. Baxter reinstituted quarterly scheduled payments of 
dividends in 2007, and increased the annual 2007 dividend rate by 15 percent. Hep- 
arin, a drug that could have been recalled sooner, made untold profits. It was made 
more economically with ingredients that could he produced less expensively in 
China. Baxter paid an increase of $340 million in cash dividends to shareholders 
and total dividends for 2007 were over $700 million. 

In late 2007, Baxter’s board of directors reevaluated stockholder dividends based 
on company profitability and they declared a quarterly dividend that represented a 
30% increase over the previous quarterly rate. Company profitability surely in- 
creased for 2007 — but at what cost? Beixter supplied tainted heparin for use in med- 
ical facilities to patients who were in need. This drug surely helped to increase Beix- 
ter’s corporate bottom line. Baxter provided greater dividends to stockholders plus 
additional benefits to board members, while the corporation failed to recall a bad 
drug; a drug that was already known to have adverse effects — so my husband and 
many other ailing patients who received the drug suffered needlessly. Dennis and 
others died. 

I just don’t blame Beixter and their drive for profits. I also blame the FDA for 
not doing its job to ensure that the drugs sold in this country are safe. 

In conclusion, I want to thank the hard working doctors and scientists who have 
worked to unravel this tale of deception. While Baxter and the FDA failed, the sci- 
entists and doctors who recently published their findings in the New England Jour- 
nal of Medicine have done their job, and done it well. They have proven that the 
sudden drops in blood pressure and the other symptoms which my husband and oth- 
ers suffered from before their death were caused by the contamination. 

Finally I want to thank this Committee, in advance, for doing its job and passing 
the laws that are needed to secure a safe drug supply for my fellow citizens. 

Respectfully Submitted, 

Johanna Staples 

Toledo, Ohio 


Mr. Stupak. Thank you. And thank you to all of our witnesses 
on this panel and thanks for your courage and your eloquence in 
helping us out. 

As I indicated in my opening statement, this is a series of hear- 
ings we have had. This is our sixth one on drug safety alone. And 
you certainly help to motivate us to work harder on this issue. You 
also put a human face on all these hearings that we have had. 

I think this is the first one on drug safety where we actually had 
some victims come in, because it is difficult for you, just as it is 
for all of us up here to see these repeated mistakes, and hopefully 
you will motivate us to correct them with legislation and other 
things that we can do. 

Let me, if I may, ask a few questions. 

Ms. Hubley, you have confirmed that your husband was given 
heparin that was produced by Baxter. Is that correct? 

Ms. Colleen Hubley. Yes. 

Mr. Stupak. You stated that your husband had been on dialysis 
since May of 2006? 

Ms. Colleen Hubley. That is correct. 

Mr. Stupak. Had he ever previously suffered any adverse reac- 
tions to heparin? 

Ms. Colleen Hubley. No, not that I was aware. And I did dialy- 
sis at home for him. 
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Mr. Stupak. You stated you have been a nurse in the dialysis 
unit. 

Ms. Colleen Hubley. Correct. 

Mr. Stupak. You also said you gave dialysis to your husband at 
home. Have any of your other patients had allergic reactions while 
they have been on heparin? 

Ms. Colleen Hubley. You know, I knew that this question 
would probably come up; and it is very difficult to know. 

When you are at work, you have 12 patients, sometimes more. 
Each one of them is getting a bolus of heparin and hourly heparin 
doses. I don’t — I can’t tell you for sure it was the heparin. We cer- 
tainly weren’t thinking that back in those months. 

The side effects, did we see them? Yes. Some of them are nor- 
mally seen in dialysis patients; some of them are not. 

Were there more? If you ask my opinion, yes, I believe that there 
were. 

Mr. Stupak. OK. Thank you. 

Mr. Hubley, if I may ask you a question or two. You stated your 
wife began dialysis in October of 2007 and that the first — at first, 
the dialysis sessions were uncomplicated. 

Mr. Leroy Hubley. She started dialysis at the Toledo Hospital. 

Mr. Stupak. And that was in October of 2007? 

Mr. Leroy Hubley. When she lost her kidney, the transplant 
she had for 12 years. And she was doing fine in the hospital. She 
didn’t mind it a bit. I said, by God, maybe we won’t have to need 
another transplant if you like dialysis. 

She started going over to the one closest to the house. She only 
did about five or six times there. First time, I went over to pick 
her up, and the dialysis nurse said, you will have to come back in 
about an hour. She has a very high temperature. 

The lawyer said, this is awful confusing. 

But I went to pick her up an hour later. They told me, you’d bet- 
ter take her over to the emergency room because we can’t get the 
temperature down. So we went over to the emergency room at To- 
ledo Hospital, and she died right there in the waiting room. 

They said, it’s a damn good thing that she was here because you 
have 5 minutes to bring her back. They brought her back. 

Prior to that, she was in the hospital for about 2 months because 
they didn’t know what was wrong with her. She was losing her kid- 
ney, and they finally found out she was losing her kidney. Gave her 
all these tests. She was fine. 

Then, after she died in the emergency room, they put her back 
in the hospital and says. Oh, well, she needs a bypass surgery. For 
crying out loud, you tested her for 2 months before and you didn’t 
find anything wrong with her except she was losing her kidney. 
Whether she needed that or not, I don’t know. 

Then we put her in rehab. Then they shuttled her back and forth 
to the forensic center, the same place where she was at before. And 
a couple days later they called an ambulance, sent her back to To- 
ledo Hospital, and she died a couple days later. 

Mr. Stupak. Let me ask you the same question I asked Colleen. 
Has it been confirmed that your wife had heparin manufactured by 
Baxter? 
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Mr. Leroy Hurley. Colleen found out from the dialysis center 
that they did have it. And they pulled it off the shelves right away. 

Mr. Stupak. Thank you. 

Ms. Staples, you stated that your husband had been on dialysis 
for about 2 years, just over 2 years before his death? 

Ms. Staples. Yes. 

Mr. Stupak. At any time prior had he suffered any adverse reac- 
tions to heparin? 

Ms. Staples. Not to my knowledge, no. 

Mr. Stupak. Have you been able to confirm that your husband 
was given heparin produced by Baxter? 

Ms. Staples. It was information that was requested and con- 
firmed. 

Mr. Stupak. OK. Thank you. 

Mr. Nelson, you indicated in your statement that there’s an im- 
port alert for heparin, or the API, heparin API, active pharma- 
ceutical ingredients, from Changzhou SPL only? 

Mr. Nelson. That’s right. We understood the import alert would 
cover all heparin intermediates coming in from China. 

According to Dr. Woodcock’s testimony, it only applied to 
Changzhou SPL. 

Mr. Stupak. OK. Were there other plants or companies in China 
that produced heparin? 

Mr. Nelson. Well, the FDA has told us and the world that 
there’s 12 Chinese sources, different Chinese sources of contami- 
nated heparin, that have been confirmed. 

Mr. Stupak. OK. In the United States, the import alert is out for 
Changzhou heparin, correct? 

Mr. Nelson. Changzhou heparin. 

Mr. Stupak. OK. How many ports can they ship into the United 
States? Is it like around 300? 

Mr. Nelson. 321, I think. 

Mr. Stupak. 321. How many FDA inspectors do we have? Do you 
know? 

Mr. Nelson. How many ports have FDA inspectors? 

Ms. Staples. Yes. 

Mr. Nelson. I believe about 90. 

Mr. Stupak. OK. 

Mr. Nelson. That’s not necessarily full-time, 24 hours a day. 

Mr. Stupak. So if you have approximately 300 ports where hep- 
arin can come in, possible, and only 90 inspectors or 100 inspectors 
at most, so our chance of catching it if it came in from different 
ports is 1 in 30 — 1 in 3? 

Mr. Nelson. Well, it’s certainly problematic. 

We were out in San Francisco on a food investigation, and we 
watched the data entry reviewers, who are inspectors assigned to 
examine the electronic information coming in from Customs. And 
they had about 1,000 entries a day each or about 1 every 30 sec- 
onds where they had to make a decision as to what it was and 
whether it should be inspected. 

Ms. Staples. OK. So human error could occur again, and hep- 
arin could come in if you have about 30 seconds to make a decision 
whether or not to allow this product into the United States? 
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Mr. Nelson. Well, it certainly does increase the chance of human 
error if there’s no import alert. 

Mr. Stupak. Let me ask you this, Mr. Nelson: as the senior in- 
vestigator, has the Committee received all the documents and con- 
ducted all the interviews that this committee felt necessary regard- 
ing the preapproval inspection process at the FDA on this heparin 
issue? 

Mr. Nelson. No. We have heen denied documents, and — to the 
best of my knowledge, we’ve heen denied documents. They’ve sup- 
plied us a lot of documents. We haven’t heen able to locate any of 
them. They come from the Office of Chief Counsel, and we’ve been 
refused the opportunity to interview employees at the Office of 
Chief Counsel. 

Mr. Stupak. All right. 

As a senior investigator, why is it necessary to receive the docu- 
ments and to do the interviews that you wish to do from the FDA 
personnel or its lawyers? 

Mr. Nelson. Well, the — we believe that the lawyers in the Office 
of Chief Counsel review all important policy decisions, must pass 
on all important policy decisions and many of the critical enforce- 
ment decisions, including warning letters and import alerts, before 
they’re permitted to go into effect by the Agency. 

Mr. Stupak. OK. Mr. Nelson, Baxter appeared to have performed 
its own audit of the plant in September of 2007 — that’s at 
Changzhou SPL — and found that the plant was in compliance with 
good manufacturing practices. Is that true? 

Mr. Nelson. That’s correct. They sent somebody over there for 
1 day. 

Mr. Stupak. OK. That was September of 2007; and 5 months 
later, after this heparin outbreak, the FDA found significant prob- 
lems at this plant, and it wasn’t in compliance with the good manu- 
facturing practices. Is that correct? 

Mr. Nelson. That’s correct. In fact, it was so out of compliance 
that the conditions on the import alert are that it — it cannot be al- 
lowed to ship into the United States until not only have they re- 
sponded to the criticisms that were found on the 483, but that FDA 
has to go over there and reinspect, which is something that rarely 
occurs. 

Mr. Stupak. Now, Mr. Nelson, there’s a document book right 
there to your left. Under Exhibit No. 30 in the exhibit book, there 
appears to be a copy of the audit performed by Baxter, which is 
dated September 20, 2007. 

Do you have that document, sir? 

Mr. Nelson. I do, sir. 

Mr. Stupak. On the third page of the exhibit under section Audit 
Purpose, it states, and if I can quote, “To perform a GMP audit of 
the Changzhou SPL Company, Ltd., facility in China in order to 
verify the effectiveness of their quality systems and technical capa- 
bilities with regard to applicable Baxter and regulatory require- 
ments.” 

Do you see that, sir? 

Mr. Nelson. I do. 

Mr. Stupak. And is that the purpose of this audit? 

Mr. Nelson. That’s the stated purpose of the audit. 
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Mr. Stupak. All right, Mr. Nelson. 

Now, under the heading. Audit Scope, does it say the following — 
again, I quote — “To ascertain the cGMP compliance status of 
Changzhou SPL, the audit consisted of an in-depth review of 
Changzhou’s quality systems and capabilities including but not 
limited to the documentation and procedures associated with the 
following areas.” 

Do you see that? 

Mr. Nelson. I do. Yes, sir. 

Mr. Stupak. OK. 

Now, Mr. Nelson, it appears that the areas examined by this 
audit were the same areas and issues examined by the FDA team 
a couple months later in February 2008. Is that correct? 

Mr. Nelson. Generally, that’s correct, sir. 

Mr. Stupak. OK. These areas that were examined include incom- 
ing materials and sampling procedures, warehouse, manufacturing 
areas, packaging areas, stability operations, QC, laboratory oper- 
ations, and even the quality assurance process. 

This appears that Baxter was performing a good manufacturing 
audit. Is that correct? 

Mr. Nelson. That’s correct. 

Mr. Stupak. Mr. Nelson, under the executive summary on that 
Exhibit No. 30, it appears that Baxter audit found only one major 
observation related to the CG&P which involved microbial limits 
testing, and that if — and that the one problem was addressed; and 
this facility should be considered approved for routine manufac- 
turing of heparin, according to that document. Is that correct? 

Mr. Nelson. I believe so, sir. 

Mr. Stupak. Exhibit No. 30 also contains a letter dated Sep- 
tember 18, 2007, from Baxter to Dr. Yan Wang, I’m sorry. Dr. Yan 
Wang. In this letter, Baxter notes and I quote, “The current audit 
risk assessment that you — your facility is rated as acceptable.” 

Do you see that? It’s on the first page of Exhibit No. 30. 

Mr. Nelson. On the first page? 

Mr. Stupak. Yes. 

Mr. Nelson. Yes, sir. 

Mr. Stupak. OK. That’s the December 18, 2000 — so Baxter con- 
sidered this facility acceptable in December of 2007, is that correct? 

Mr. Nelson. That’s correct. 

Mr. Stupak. All right. September of 2007. I’m sorry. 

Let me go to Exhibit 31, next exhibit, and this is another letter 
to Dr. Yan Wang, dated February 26, 2008, in Exhibit 31, where 
Baxter notes that the few audit observations that apparently were 
observed, and it states, “have been satisfactorily addressed.” is that 
correct? 

Mr. Nelson. That’s correct. 

Mr. Stupak. In fact, Baxter notes in this letter, quote, “We are 
pleased to inform you that this audit has been closed.” 

Do you see that? 

Mr. Nelson. I do, sir. 

Mr. Stupak. Thank you. 

Mr. Shimkus for questions, please. 
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Mr. Shimkus. Thank you, Mr. Chairman. Again, we appreciate 
your testimony. And we’re sorry that you have to be here with 
those results. 

I think many Members of Congress — there’s a piece of legislation, 
the Kidney Care Improvement Act — something to that extent — 
which has driven a lot of Members to visit dialysis centers in the 
past 2 years. I think I’ve attended and visited five separate ones 
throughout my congressional district. So there are amazing things 
we can do when you are assured of quality. I appreciate your serv- 
ice in that. I met one guy who came out here who was on dialysis 
for 25 years, which is amazing. 

My questions are going to be brief to the grieving family mem- 
bers: all three of you learned of the heparin recall after the deaths. 
Is that correct? 

Ms. Colleen Hubley. Yes. 

Mr. Shimkus. And how did you learn? How did you get that in- 
formation? 

Ms. Colleen Hubley. When I returned from my bereavement 
leave with my husband, I hadn’t kept in contact with really anyone 
from work. 

I came back, and there was notes posted all over. And my pa- 
tients were actually asking me, is the heparin okay; is the heparin 
okay? You know, everyone wanted to run heparin-free, which is 
awful. You don’t want to do that. 

And I — I was like a little bit shell-shocked, I guess, and I re- 
sponded to them. Yes, it’s all right. They took it off the shelves. 
And we were using a dilute heparin at that time. 

I sat down for a minute and read some of my e-mails. And obvi- 
ously this is my job probably on the line right now, but I read it, 
and the things just kept playing into my head. And I’m thinking, 
it’s a huge coincidence if the heparin didn’t have something to do 
with it. The symptoms were very consistent with what I saw in my 
husband and in my mother-in-law. 

Mr. Shimkus. Of course, Mr. Hubley, just from your daughter-in- 
law? 

Mr. Leroy Hubley. Yes. 

Mr. Shimkus. And Ms. Staples? 

You will need the mic. I’m sorry. 

Ms. Staples. I came in close contact with folks that had treated 
my husband and found out about the recall. And then I said. Wait, 
he had to have the same heparin. 

Mr. Shimkus. Right. 

Ms. Staples. How long was this in effect? How long was there 
a problem? 

Mr. Shimkus. Right. 

Ms. Staples. And 

Mr. Shimkus. Then the other thing, since a lot of us have visited 
these dialysis centers — I mean, there are multiple chairs, multiple 
facilities, people in the waiting room, people outside. And we know 
those who are on dialysis, they run the gamut of health. They’re 
all in dialysis, but as far as the other healthy conditions, I imagine 
that lot number, as you mentioned, probably had a lot of your — pa- 
tients concerned because — I mean, you imagine a lot, a big lot, 
would go to the same facility. 
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So a lot of these other patients that probably were healthier did 
not have the extreme adverse effects, but they probably still had 
some effects, would you 

Ms. Colleen Hubley. Right. And I think it did vary. In my 
opinion, I think you have — you do have the spectrum. Of all of you 
sitting up there, if you were all on the machine, you all have dif- 
ferent co-morbidities that complicate your health. 

Mr. Shimkus. Right. 

Ms. Colleen Hubley. And the people who were sicker re- 
sponded less favorably. 

Mr. Shimkus. And as a former critical care nurse and — I mean, 
I had open heart surgery 3 years ago. So I understand all that 
work you’ve done in there. And when your life is on the line, you 
really appreciate the professionals who do that type of service. 

Let me ask you, has there ever been any follow-up by the Cen- 
ters for Disease Control or any other Federal agencies to you indi- 
vidually? 

Ms. Colleen Hubley. No. 

Mr. Shimkus. Mr. Hubley, same? 

Mr. Leroy Hubley. No. 

Mr. Shimkus. Ms. Staples? 

Ms. Staples. No. 

Mr. Shimkus. I think my follow-up from the chairman is, so you 
were never contacted by the CDC or anybody else? 

Ms. Colleen Hubley. No. 

Mr. Shimkus. Mr. Nelson, thank you for your work. It’s new for 
me to have someone on staff right there so I can grill and ask ques- 
tions to. 

It is maintained by the FDA that the manufacturers — that a 
preapproval inspection would not have identified the contamina- 
tion. For example, on page 9 of her testimony Dr. Woodcock states, 
there is no justification for the theory that contamination of hep- 
arin would have been prevented if the inspection of the Changzhou 
SPL had occurred in 2004. 

Would you care to comment on that statement? 

Mr. Nelson. Yes. But first, Mr. Shimkus, it has been a com- 
pletely bipartisan investigation. The counsel sitting next to you 
could have been sitting down here in terms of his knowledge of the 
process. 

Mr. Shimkus. We’re very fortunate to have him. 

And just for the folks in attendance. I’m new on this committee. 
But the staff, the bipartisan staff, works well on both sides. So I 
appreciate that comment. 

Mr. Nelson. I think it’s intuitively obvious that an inspection in 
2004 is not going to catch contaminated heparin introduced, or con- 
taminants introduced, into the manufacturing process in 2007. But 
that’s not the right question. 

Given the observations that were found by the FDA inspectors in 
February, the serious allegations of the deficiencies, particularly in 
the control of the supply chain by Changzhou SPL, would it ever 
have been allowed to ship product into the United States with that 
dicey a sourcing of ingredients itself? That’s the real question. 

Clearly, if the plant was in the same shape, the records were in 
the same shape — and we have no reason to believe they were in 
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any better shape back in 2004 — the plant would have not been al- 
lowed to ship the contaminated product into the United States. 
Baxter would have had to continue to source out of Wisconsin or 
somewhere else. And so there is some chance that an inspection in 
2004 would have prevented this, yes, sir. 

Mr. Shimkus. And that’s kind of the comments that we were 
talking about in last week’s hearing, about just reviewing the man- 
ufacturing processes may have helped — may help in this whole 
process. 

The failure of the FDA to initially inspect has been attributed to 
the misidentification of the Chinese plant. Does FDA maintain that 
it would have inspected the plant if it weren’t for the clerical error? 

Mr. Nelson. The head of the Foreign Operations Division in the 
Center — CDER compliance, the person that made the decision in 
this particular case and would be making this decision if the same 
case would arise today, said that he — had he had the same infor- 
mation today that he had back then, he still wouldn’t have sent out 
inspectors. 

And the critical question here is, why does — why do CDER’s poli- 
cies that permit an option of an inspection to determine whether 
a plant coming online, or part of a plant coming online, is capable 
of producing the material, ignore the fact that the plant is in 
China? I mean, the FDA knows full well, from all the GMP inspec- 
tions they do do in China, that it’s really problematic whether 
there’s going to be serious GMP problems at any of the plants they 
inspect there, because the Chinese don’t have a decent inspection 
system, and they know it. 

Secondly, they ignored the fact that while it was a misidentified 
plant, the plant they did identify had never manufactured heparin 
or any similar substance, ever. It had been inspected for 
hydrochlorothiazide manufacture, which is a simple diuretic, and it 
had been inspected for doxycycline, which is a relatively simple tet- 
racycline-like antibiotic. But it had never produced a plant that 
came from — a substance that came from a biological extraction 
process like heparin. 

And thirdly, there seems to be no accounting for the fact that 
this raw material was going to go into a process and come out as 
a drug that was sterile for critical use. I mean, one would think 
there would be special care taken for the raw ingredients that go 
into sterile products at the end use. And I’m sure that the indi- 
vidual involved was not aware of the possible contamination, 
wasn’t aware that the USP tests wouldn’t have detected it. But the 
fact of the matter is that there is some risk, and they should have 
sent somebody over there. 

Mr. Shimkus. And thank you. And I will yield back my time. 

Mr. Stupak. I thank the gentleman. 

Ms. Schakowsky for questions, please. 

Ms. Schakowsky. First, let me express my gratitude to David 
Nelson for the great work that he and the investigative staff have 
done on this. I really appreciate it. 

I wonder if the Committee — has the Committee gotten the docu- 
ments and interviews that we requested regarding the preapproval 
inspection process at the FDA? 
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Mr. Nelson. We’ve gotten interviews of all the operational peo- 
ple that we requested to he interviewed. We have not gotten inter- 
views with the counsel that make many of these decisions or at 
least have veto authority over these decisions. 

Ms. SCHAKOWSKY. And why is it necessary to get documents and 
interviews from FDA lawyers? 

Mr. Nelson. Because they have a very influential role in policy. 

There’s an expression that I’ve heard from more than one mem- 
ber of the Food and Drug har that goes like this: If FDA wants to 
do something and we agree with it, it’s a question of policy, and 
they can do it; if we disagree with it, it’s a question of law, and 
it’s our call. And that has heen consistent through many adminis- 
trations. 

The Office of Chief Counsel exerts an enormous amount of influ- 
ence over FDA policy and, in this particular case, over enforcement 
decisions. 

Ms. ScHAKOWSKY. So you are saying that the — that they actually 
have veto power over any policy change? 

Mr. Nelson. Generally, yes. I don’t have 100 percent certainty 
of that, but that’s certainly the events — the questions that we’ve 
looked into, that’s been true. 

Ms. ScHAKOWSKY. Would the lawyers also have a say in the 
issuance of import alerts? 

Mr. Nelson. Yes. 

Ms. ScHAKOWSKY. All of them? They sign off on them? Is 
that 

Mr. Nelson. At least all the broad ones they do, and also the 
warning letters. 

Ms. ScHAKOWSKY. Has this constrained the Agency in taking ac- 
tion to protect the public from unsafe food and drugs? 

Mr. Nelson. Yes. There seems to have been a shift in policy in 
recent years. And I don’t mean to attribute it solely to this admin- 
istration; there’s a pendulum that swings back and forth. 

But where we’ve been in the more deregulatory era of this ad- 
ministration, there have been interpretations coming out of the Of- 
fice of General Counsel that have restricted — they have a very re- 
strictive or conservative view of what FDA’s authority is that is not 
consistent with precedence in earlier years. And as far as I know, 
it’s not the result of court decisions, but rather a change in FDA’s 
view — counsel’s view of the law. 

Ms. ScHAKOWSKY. Well, we were told after the deaths in Haiti 
and Panama from diethylene glycol that had been substituted or 
added to glycerin in China and cough syrup and other medications 
that ODER asked for an import alert that would require testing of 
all batches of glycerin from China. The Office of Chief Counsel said 
such an alert would exceed the legal authority of the Agency, but 
they cited no law to that effect. 

Mr. Nelson. That’s what we were told by FDA enforcement per- 
sonnel. 

Ms. ScHAKOWSKY. So the position of the chief counsel was that 
Americans had to die before importers would be required to test 
their glycerin from China? 

Mr. Nelson. So it would appear. 
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I mean, the question is, can you show that there is an appear- 
ance that the product is violative? And apparently if it’s violative 
elsewhere to the point of being fatal, it doesn’t count. 

Ms. SCHAKOWSKY. I think you answered this: is this consistent 
with the legal constraints passed on FDA in the past? You are say- 
ing that there seems to have been a change in policy in this re- 
gard? 

Mr. Nelson. In recent years there’s been an announced change 
in policy. I mean, the number of warning letters that were per- 
mitted under the first chief counsel in the current Bush adminis- 
tration greatly, greatly restricted the use of warning letters and, 
presumably, of import alerts. 

Ms. ScHAKOWSKY. So what does this tell us about the need to en- 
hance the ability of FDA to stop drugs and other imported products 
that threaten the public health? 

Mr. Nelson. Well, I think it clearly shows that Congress, if it 
wants tighter enforcement, if it wants the FDA to be able to act 
to protect the public health more readily and easily, regardless of 
who happens to be the chief counsel at the time, that it needs to 
make that authority very explicit in law, so there’s no — there’s no 
ambiguity. 

Ms. ScHAKOWSKY. So would you say then — since that apparent 
change then — in general, Americans are less safe when it comes to 
feeling secure when it comes to their prescription drugs? 

Mr. Nelson. That’s not just my opinion. That’s the opinion of a 
lot of the operational field personnel inside FDA that we’ve talked 
to. 

Ms. ScHAKOWSKY. Once again, as I did in my opening statement, 
let me thank the family members. You know, putting a human face 
on that, talking about your loved ones, as hard as it may be, adds 
an urgency to the issue. And I can assure you that this committee 
will do everything it can under the leadership of Mr. Stupak and 
Mr. Dingell to adequately respond to the pain that you’re feeling. 

Thank you. 

Mr. Stupak. I thank the gentlewoman. 

Mr. Burgess for questions, please. 

Mr. Burgess. Thank you, Mr. Chairman. 

Mr. Nelson, this hypersulfated chondroitin sulfate, where is it 
used? Does it have a legitimate use at some point? 

Mr. Nelson. Well, there are plants in China that produce it. We 
have — we’ve seen Web sites where it’s available for sale. There is 
a Chinese patent, that I believe is in the exhibit book 

Mr. Burgess. Yes, 32 is under the tab. 

Mr. Nelson [continuing]. That was translated and provided to us 
by counsel for SPL; and it prefers — actually, that patent refers to 
a U.S. patent that specifically addresses the question of — in fact, 
it argues that the — this oversulfated ingredient will actually en- 
hance heparin’s qualities, blood-thinning properties. 

Mr. Burgess. Now, is that held to be the case in China or is that 
the case in this country? Would anyone reasonably think that this 
would be a good idea? 

Mr. Nelson. Well, nobody in this country could add that to a 
drug product without having filed an application with the Food and 
Drug Administration. I have no indication that that’s happened. 
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Just because something’s been patented doesn’t necessarily mean 
it works, and it doesn’t necessarily mean there aren’t adverse con- 
sequences that may have been identified in test tubes that don’t 
occur until it’s put into human beings. 

Mr. Burgess. Well, I guess what I’m getting at, does this stuff 
show up anywhere in commerce in China? Is it found to be useful 
for any type of treatment? 

Mr. Nelson. I don’t know of its uses. But it is produced and sold. 

Mr. Burgess. Produced and sold. And in any sort of quantity? 

Mr. Nelson. I can’t answer that. There’s Web sites that we’ve 
found, but I have no idea what it’s sold for. 

Mr. Burgess. Would it be cheaper than the active ingredient in 
heparin? 

Mr. Nelson. We’ve looked into that. 

Chondroitin sulfate is a common dietary supplement in the 
United States, and it sells for somewhere between $20 and $60 a 
kilo in wholesale form. The oversulfating adds some cost to it. We 
haven’t been able to get an exact number on that, but it’s not a 
huge addition to the cost, we’re told. And yet the — a kilo of heparin 
is $2,000. So it’s somewhere approaching 100 times less expensive. 

Mr. Burgess. So for a person who didn’t care what they were 
doing, there would be a financial incentive. 

Mr. Nelson. Clearly. As there was in adding the melamine, as 
there is in adding — in substituting or adding the diethylene glycol 
to glycerin. 

Mr. Burgess. But this compound is so stealthy because of the 
fact that it hides in the normal USP testing under the peak for 
heparin, is that correct? 

Mr. Nelson. That’s what — that’s what I’m told, yes. 

Mr. Burgess. So unless you do very sophisticated testing to 
break out that peak, you’re not going to know if it’s hiding in there; 
is that correct? 

Mr. Nelson. Sophisticated and relatively expensive, although 
not on a per-dose basis. We asked specifically what the cost was 
for the testing. We’re told $12,000 to $14,000 a lot, which comes 
out to about 1.7 cents a dose. 

Mr. Burgess. So certainly within the realm of possibility as far 
as the pricing. 

So now, going forward, will we be doing that testing at every port 
of entry in this country? 

Mr. Nelson. That’s a question you need to direct to Dr. 
Woodcock, because what we’re going to do going forward isn’t obvi- 
ous from what FDA has done today. 

Mr. Burgess. It would just seem to me, sitting here, to make 
sense. It’s going to be very, very difficult to do inspections across 
China, India — wherever else we may need to do them. What is it, 
3,000 or 6,000 foreign drug manufacturer applications that are on 
file with the FDA? It’s a lot. 

Mr. Nelson. It’s a lot. It varies everytime you ask them. 

Mr. Burgess. And if you’re going to do 20 percent — every 5 years 
or something, I think, was a figure that sticks in my mind; and 
don’t quote me. 

But I mean, that’s a lot of inspections to do, and it just seems 
to me if — now that we’ve identified this as a potential problem, it’s 
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hard to imagine that people are going to be able to resist the finan- 
cial temptation to perhaps try it again — maybe not next year, 
maybe not the year after, but a decade from now. 

Would it not seem reasonable, rather than try to go everywhere, 
that we would have to go across the world to test that product as 
it comes into our country? 

Mr. Nelson. It’s a complicated question. I mean, the general 
principle that FDA operates under, that QAQC managers operate 
under, is, you can’t test into compliance. You have to understand 
the entire process because 

Mr. Burgess. If I could just interrupt you, this isn’t testing into 
compliance. This is thuggery. This is thievery. This is high crime 
and a direct assault on the American public. 

I mean, this is not just testing for normal product manufacture, 
in my opinion, for what it’s worth. Someone did this deliberately. 
They found a product much cheaper than the active ingredient. We 
can hide it under the peak, under their normal testing, and no one 
will be the wiser until people drop dead, at which time we’ve made 
a lot of money. And we’re off to doing other things. 

But it’s not something that we would normally encounter in the 
normal manufacture. There’s no way to get hypersulfated 
chondroitin sulfate in the normal manufacture of porcine intestine 
heparin; is that correct? 

Mr. Nelson. That’s my understanding. 

Mr. Burgess. So someone with malice aforethought has to do 
something to get it into the chain of commerce; is that correct? 

Mr. Nelson. That’s correct. 

Mr. Burgess. Same with the melamine in the dog food. 

Mr. Nelson. Yes. And the melamine provides an interesting 
analogy. And I don’t know whether this really holds, but melamine 
in the dog food was so that the protein test would show greater 
protein than the wheat flour or wheat gluten itself. 

That was an innovation occasioned by the fact that 10 years ear- 
lier they had developed another substance that did the same thing, 
but then tests were developed for that. So they had to find some- 
thing else to fool the test. 

Mr. Burgess. Right. 

Mr. Nelson. And I don’t know enough about the chemistry of 
this drug or these compounds to know, but it seems to me that if 
we develop a test that identifies hypersulfated chondroitin sulfate 
and that’s all we do, that somebody will find another way to beat 
that test. 

Mr. Burgess. But it’s a superanalytical mass spec in microcap- 
illary electrophoresis, if we’re doing that to every heparin product 
at 1.7 cents a dose, I mean that’s a pretty cheap insurance. I would 
imagine Baxter in the future would not want to market a product 
that didn’t have at least that level of certainty around it. 

But it sure begs the question — I mean, melamine, okay, that’s a 
pretty crude effort; and if you’re looking, you are going to be able 
to find it. But this was not crude. This was sophisticated. This was 
stealthy. 

Melamine was a thumb on the scale; this is a knife in the back 
for someone that I think deliberately intended harm. To whom, I 
don’t know — the United States pharmaceutical industry, patients. 
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individual patients? I have no idea. But this is much more egre- 
gious than the finding of a high nitrogen inert product in dog food, 
in my opinion. 

Ms. Hubley, let me just ask you, because you are the dialysis 
nurse and the expert about dialysis centers that is with us, and 
thank you for being with us. I know it’s been difficult for you and 
your family. 

You know, heparin’s not a completely innocuous drug. I mean, 
when I prescribed it, it scared me to death, to be perfectly frank. 
And there are some side effects that can occur. 

Did you have a procedure? Did the dialysis centers generally 
have a procedure for documenting side effects for any medication? 
Not just for heparin, but during the process of the dialysis, whether 
it be the dialysis bath itself or any of the medications that are 
used? 

Ms. Colleen Hubley. Yes, we do. 

Mr. Burgess. And what typically happens to that list of adverse 
events, or side effects, however you might characterize them? 

Ms. Colleen Hubley. They’re filed with our compliance book 
folder that our clinic manager has. 

Mr. Burgess. And from time to time that’s reviewed by whom? 

Ms. Colleen Hubley. The clinic manager, regional manager, 
and. I’m assuming, probably the higher-ups. 

Mr. Burgess. Y^es. I guess what I’m getting at, this data is being 
collected. We’ve gone through a lot in this committee about the in- 
formation technology available to the FDA. At some point is that 
data de-identified and aggregated and submitted off to someone so 
that trends can be followed? 

Ms. Colleen Hubley. You know, I don’t — I think it’s a very dif- 
ficult trend to follow. 

You have people come in, and some patients may get ill on dialy- 
sis without heparin; some may get sick with heparin. But there 
were things that — in the last several months, prior to all of that, 
that as you look back, you don’t know how it happened. 

Mr. Burgess. And that’s what I’m getting at. How is it that nor- 
mal processes would identify this? 

I have talked to veterinarians back in my district, to talk about 
pet deaths, before the melamine stuff came to light. And, of course, 
in a veterinary practice, you might accept the fact that no one was 
keeping track of the side effects from eating dog food. 

But in a dialysis center where you have a relatively ill and re- 
stricted population, is there some way to feed that information 
back to whomever, be it the FDA or some other agency? 

Ms. Colleen Hubley. Yes. Because if a patient has an untoward 
reaction or something that occurs during dialysis, it’s noted in the 
charting. Now, it may not require a 

Mr. Burgess. A notification? 

Ms. Colleen Hubley. Yes. A form that we would have to fill 
out. But it would definitely be in the charting, because if you are 
treating a low blood pressure, you are charting what you are doing 
for that low blood pressure. If someone is having severe pain on 
treatment, you’re going to chart that. 

So, I mean, it would be difficult. But yes, it could be done. 

Mr. Burgess. OK. All right. 
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Thank you, Mr. Chairman. I will yield back the balance of my 
time. 

Mr. Stupak. I thank the gentleman. 

For adverse events, as you are well aware, I think it’s been about 
6 years, FDA’s been required to put 1-800-FDA-1088 to report ad- 
verse events. 

It’s been 6 years; they still haven’t done it. So for people to report 
adverse events, if we’re waiting for the FDA, it will be a cold day 
in you-know- where. 

Mr. Melancon — not in your district. But Mr. Melancon for ques- 
tions, please. 

Mr. Melancon. Let me thank the families for putting a face on 
this concern and this dilemma for the Congress and for the Amer- 
ican public. And just because you are not getting all the questions 
doesn’t mean that you haven’t served a great purpose. And I thank 
you for that. 

Mr. Nelson, is it possible — and just to do some follow-up to what 
the chairman was asking earlier — is it possible that Baxter ap- 
peared to perform an audit that found almost no major deviations 
from the cGMPs just 5 months prior to FDA’s inspection and closed 
out this audit about the same time your inspection of Changzhou 
SPL was concluding, and yet your audit found so many problems 
with this plant that it barred its product from entering the United 
States? 

What explains why your inspection found major problems while 
Baxter’s audit found only a handful of minor deviations? 

Mr. Nelson. Well, just to be clear, Mr. Melancon, we didn’t do 
the GMP investigation. What we were reporting on is the results 
of the FDA’s 

Mr. Melancon. Yes, FDA. I’m sorry. 

Mr. Nelson [continuing]. GMP investigations. And it is conceiv- 
ably possible — well, no, it isn’t. If you look carefully at the observa- 
tions, it really isn’t possible for a plant to have fallen that far out 
of compliance in 5 months. 

The Baxter audit, cGMP audit in 2007, some 3 years after they 
began receiving product from the plant, was performed in a day. 
I have no idea, but I suspect that they didn’t have — they had to 
rely entirely upon the company for translation of the records, and 
they obviously didn’t look back very carefully at the supply chain. 
I mean, FDA at least went — not only inspected the plant but went 
back to the consolidators. 

If we could put that slide up again, showing the supply chain in 
China, you can see that Changzhou SPL used two consolidators. 
These consolidators are putting together the crude heparin that is 
actually manufactured in the workshops. It’s combining them. It’s 
basically preparing for them to go into the Changzhou SPL plant. 
And the FDA went to the two consolidators that supplied 
Changzhou SPL. 

One of the consolidators is Changzhou SPL’s partner, the 45 per- 
cent partner; and, in fact, the Changzhou — Changzhou, I’m sorry, 
SPL plant joins the consolidators’ operation in China, the tech pool 
operation in China. 

Mr. Melancon. Should the consolidators or should Changzhou 
SPL be the place for quality control? Or is it one and the same? 
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Mr. Nelson. It’s got to be throughout the entire system, obvi- 
ously. 

Mr. Melancon. Yes, from the beginning, right. 

In your mind, was Baxter’s audit insufficient, or did the plant 
just fall out of compliance? And does this suggest that Baxter’s 
audit missed major problems that were occurring at this facility? 

FDA’s team was able with just two people in about a week to 
find so many problems with this plant; and we’re now barring prod- 
ucts from this facility from entering the United States. 

I mean, why is it so easy when our guys went in? 

Mr. Nelson. Well, I think that there’s — there may have been a 
difference in the — there is certainly a time difference. 

Mr. Melancon. The time difference was 5 months. 

Mr. Nelson. Well, no. There was a time difference in the amount 
of time spent in the plant. Baxter had one person go in there for 
1 day. FDA — which for a plant of this complexity. I’m told, usually 
takes a couple of weeks if it was here in the United States — sent 
two inspectors, one, a chemist, to review the laboratory practices 
and one investigator to do the rest of the GMP investigation. And 
they had 5 days at the facility. 

So if you want a measure of how hard people were looking, time 
alone would suggest a difference between what FDA was looking 
for and what Baxter was looking for, although they should have 
had the same concern about quality. 

Mr. Melancon. Just the time of travel to get to China, they 
could have done what they did, it appears, in that 1 day over the 
telephone. 

We’ve been told repeatedly by the drug industiy that they police 
their own facilities in the supply chains. What kind of grade would 
you give Baxter in how it policed this facility? And if, in fact, FDA 
was able to find the kinds of cGMP deviations, as noted in Ms. 
Brown’s report, nearly 5 months after Baxter’s inspection? 

Mr. Nelson. Well, Baxter’s was an incomplete, bordering on fail- 
ure. 

Mr. Melancon. Did Baxter believe this plant was suitable in 
how it produced heparin API for the U.S. market, whereas the gov- 
ernment agency responsible for protecting the public health, said 
this plant was unsuitable once it conducted its own investigation? 
So is that the case? 

Mr. Nelson. It would appear to be the case. We have both the 
FDA and the company here today, and I suggest that those ques- 
tions could be put to them. 

But the appearance is clearly — you are clearly correct. 

Mr. Melancon. Thank you, Mr. Nelson. 

And I yield back my time. 

Mr. Stupak. I thank the gentleman. 

Mr. Inslee for questions, please. Both Mr. Inslee and Mr. Melan- 
con, if you have opening statements, we’ll put them in the record 
if you so wish. 

Mr. Inslee. Thank you. I want to thank the families. 

My mom had kidney failure. I am particularly sensitive to the 
grief this is causing your families and all the families in the dialy- 
sis community. Your efforts here really will, I hope, pay off in get- 
ting the government to act. 
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Listening to the testimony, I reflect, though, can you imagine 
what we would do if al Qaeda had put some foreign substance in 
heparin? Can you imagine what the threat level would go to? Can 
you imagine how the FDA would respond then? Can you imagine 
how we would quit being somnolent and actually do something to 
protect us from this nefarious stuff going on in China? 

We would really act then; and I would just hope that we start 
to react with some degree of responsibility. 

I want to ask Mr. Nelson: have you reviewed Dr. Woodcock’s tes- 
timony? 

Mr. Nelson. I did, sir. 

Mr. Inslee. And did you find anything surprising in there? 

Mr. Nelson. Well, the most surprising part to me dealt with — 
and I say, literally, “surprised.” I was not aware from listening to 
the press conferences and from the interviews that only Changzhou 
SPL was subject to an import alert. 

Mr. Inslee. Why is that surprising? 

Mr. Nelson. Because we thought — one would have thought that 
all heparin intermediates and products containing heparin from 
China would have been subject to an import alert, would have been 
detained without physical examination, which is what an import 
alert is. 

Mr. Inslee. And as I understand it, there’s been at least 12 sepa- 
rate companies that have identified as having a contaminant that 
went to at least 11 different countries; is that right? 

Mr. Nelson. That’s the FDA numbers. 

Mr. Inslee. And there’s only one manufacturer that’s been sub- 
jected to that import alert; is that correct? 

Mr. Nelson. That’s correct. 

Mr. Inslee. And why is that important? Why is that deficient? 
Maybe it’s obvious, but I’ll ask you. 

Mr. Nelson. Well, it is because those products are detained 
automatically by Customs. 

What FDA — I’m sorry — what Dr. Woodcock’s testimony goes on 
to say is that there are U.S. importers, drug manufacturers, that 
use these intermediates — five of them, I understand — who have 
agreed to perform these tests that Dr. Burgess is talking about, 
these tests that identify the contaminant; and their supplies are 
going through without being stopped at all. 

And for those other importers that have not agreed to do the 
test, the FDA has alerted its field offices to detain the imports as 
they come in to identify, detain them, and require that they be 
tested, but not put them into an import alert status. 

So whether those imports are actually detected is much more 
subject to human error than if they were subject to an import alert. 

Mr. Inslee. Well, why would you possibly not — if you know there 
are 12 companies that have been involved in this, I can’t see any 
justification for only putting one on an import alert. I mean, is 
there any rationale for that? 

Mr. Nelson. Not that I know of. 

Mr. Inslee. And as far as the ones that have agreed to be tested, 
is that a matter of public knowledge? 

Mr. Nelson. No. FDA has not identified the firms, or their 
sources in China, the companies whose active ingredients — active 
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pharmaceutical ingredients — for heparin are going to be permitted 
through without being stopped. 

Mr. Inslee. And have the importers, the American companies 
that are using this material, have they been told which ones are 
having the testing — the Chinese companies, which ones of the Chi- 
nese companies are having testing and which ones are not? 

Mr. Nelson. I don’t believe so. I mean, the American drug man- 
ufacturers that make the final product that have agreed to perform 
these tests know who their suppliers are. Customs probably has 
been told to allow the products through that are going from those 
specific Chinese firms to the American firms. But nobody’s been 
alerted outside of the involved parties. 

Mr. Inslee. So I want to make sure that I do understand this. 

There are 12 Chinese companies that our Federal agencies have 
identified had used a contaminant, this chondroitin sulfate mate- 
rial. It’s gone to 11 companies, but only one is on an import alert; 
is that right? 

Mr. Nelson. That’s correct. 

Mr. Inslee. And only one of those has been publicly identified? 

Mr. Nelson. That’s correct. 

Now, there are two other American manufacturers who have 
been identified as having received contaminated heparin. Those 
names are publicly known, although they have not — well, that’s not 
true. At least one of them has not experienced any adverse events. 
The other, I noticed, is being sued, in press accounts today. 

Mr. Inslee. Now, would you agree with me, knowing what we 
know, that this really does present an extraordinary and unneces- 
sary risk for the American people with this knowledge base to 
allow so many holes in our net? 

Mr. Nelson. It doesn’t make a lot of sense to me. Perhaps it’s 
because I don’t really understand how secure they think the net is. 
But from our investigations around food and drugs, it’s very prob- 
lematic. 

Mr. Inslee. Well, this committee in our half-dozen hearings be- 
lieve the net, if not shredded, has serious holes, particularly in 
China. 

And one of my concerns, too, if you look at the melamine inci- 
dent, this incident, you know, it just seems like there might be a 
temporary interest in these subjects that gets dissipated as time 
goes on. And that’s why I think having an import restriction that 
is clear and unambiguous and identified for these 12 ought to have 
been the appropriate response. And I think you agree with me — 
I think. 

But do you have any comments on that? 

Mr. Nelson. Yes, sir. FDA resource limitations really come into 
play here. I haven’t asked them, but I would suspect they’re not 
doing many inspections involving wheat gluten from China right 
now. I mean, that was last year’s crisis and, quite frankly, they put 
a full court press on that. 

They have put a full court press on this heparin. 

But they don’t have the ability to sustain those. They don’t have 
enough people. They don’t have enough laboratory resources. They 
don’t have enough expertise to do anything but respond from crisis 
to crisis. 
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And they do a relatively good job of responding during a crisis, 
once it’s identified. 

Mr. Inslee. The manufacturers of the raw heparin, the smaller 
that — we’ve been told some of them are just sort of what I would 
consider unregulated operations. Is there any inspection protocol in 
the Chinese system for all of the raw manufacturing facilities? 

Mr. Nelson. There’s no Chinese regulation of the heparin facili- 
ties, or there wasn’t, none that I’m aware of now, all the way 
through to the API producer. I mean, they don’t regulate the work- 
shops, they don’t regulate the consolidators, and they don’t regulate 
firms like API, like Changzhou SPL, that make the final API. 

They are outside the system for two reasons. Basically, they con- 
sider anything that’s not a finished drug manufacturer to be a 
chemical plant not subject to their pharmaceutical regulations. And 
if they don’t manufacture for the Chinese market, drugs for the 
Chinese market, they’re not registered either. 

So none of these firms were even registered with the Chinese 
Government when they began production in 2004 without any in- 
spection from us. 

Mr. Inslee. Did the finished manufacturer use this test routinely 
to identify the sulfate, the chondroitin sulfate; did they use that 
test routinely, internally, do you know? 

Mr. Nelson. I know that until this outbreak they didn’t. I mean, 
now they — now they test it. 

SPL Wisconsin, for example, doesn’t have the capacity to; and 
that’s pretty big — exclusive to their business. But they have the 
University of Wisconsin that does the testing for them. 

I’m not qualified to talk about the kinds of tests. But they cer- 
tainly were not contained in the USP monographs of required test- 
ing prior to the discovery of this contaminant. 

Mr. Inslee. Thank you. 

Mr. Stupak. I thank the gentleman. 

Let me thank this panel and then thank you for coming and 
helping us here today. I know it’s been very, very difficult, and we 
certainly do appreciate it. And on behalf of the full committee and 
this subcommittee, we appreciate your willingness and your cour- 
age for testifying today. Thank you, and we’ll dismiss you. Thank 
you very much. 

I now invite our second panel of witnesses to come forward. 

On our second panel we have Dr. Janet Woodcock, Director of the 
Center for Drug Evaluation and Research at the Food and Drug 
Administration. Dr. Woodcock is accompanied by Ms. Deborah 
Autor, who is director of the Office of Compliance at the FDA’s 
Center for Drug Evaluation and Research, and Ms. Regina Brown, 
who is a Consumer Safety Officer in the Division of Field Investiga- 
tions at FDA, Office of Compliance within the Center for Drug 
Evaluation and Research. 

It’s the policy of this subcommittee to take all testimony under 
oath. 

Please be advised that witnesses have the right, under the Rules 
of the House, to be advised by counsel during your testimony. Do 
any of you wish to be advised by counsel? 

The indication is no. 
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Therefore, I ask you to rise, please raise your right hand and 
take the oath. 

[Witnesses sworn.] 

Let the record reflect the witnesses replied in the affirmative. 
Each and every one of you are now under oath. 

We will begin with an opening statement. 

Dr. Woodcock, I understand you’re going to give the opening 
statement. 

Dr. Woodcock. Yes. 

Mr. Stupak. ok. We will hear a 5-minute statement. You may 
submit a longer statement for inclusion in our hearing record. 

Dr. Woodcock? 

STATEMENT OF JANET WOODCOCK, DIRECTOR, CENTER FOR 
DRUG EVALUATION AND RESEARCH, FOOD AND DRUG AD- 
MINISTRATION, DEPARTMENT OF HEALTH AND HUMAN 
SERVICES, ROCKVILLE, MARYLAND; ACCOMPANIED BY 
DEBORAH M. AUTOR, DIRECTOR, OFFICE OF COMPLIANCE, 
CENTER FOR DRUG EVALUATION AND RESEARCH, FOOD 
AND DRUG ADMINISTRATION, DEPARTMENT OF HEALTH 
AND HUMAN SERVICES, ROCKVILLE, MARYLAND; AND RE- 
GINA T. BROWN, CONSUMER SAFETY OFFICER, DIVISION OF 
FIELD INVESTIGATIONS, OFFICE OF REGIONAL OPER- 
ATIONS, OFFICE OF COMPLIANCE, CENTER FOR DRUG EVAL- 
UATION AND RESEARCH, FOOD AND DRUG ADMINISTRA- 
TION, NORTH BRUNSWICK, NEW JERSEY 

Dr. Woodcock. Thank you, Mr. Chairman, members of the sub- 
committee. I’m Janet Woodcock, director of the Center for Drug 
Evaluation and Research at the FDA. I’m accompanied by Deborah 
Autor, who is director of CDER’s Office of Compliance, and Regina 
Brown, who is an investigator and national expert in pharma- 
ceuticals from FDA’s Office of Regulatory Affairs. 

Thank you for allowing me to discuss the important issue of the 
contamination of the U.S. heparin supply and its implications for 
our ability to maintain drug quality in the United States. 

First, I would like to extend my deepest sympathies to the fami- 
lies of patients who were harmed by this contaminant. Patients 
who are dealing with life-threatening or chronic illness should be 
able to trust that life-saving medicines are of the highest quality. 
FDA needs the help of Congress to make sure that a tragedy like 
this does not happen again. Unless we act, another catastrophe will 
occur. 

The U.S. drug supply has long been one of the world’s safest. In 
fact, Americans may have forgotten that our drug supply was once 
dangerous and that great vigilance is required to maintain its cur- 
rent safety. In some parts of the world, consumers purchasing a 
medicine may have a 50 percent chance of getting a product that 
is not what’s on the label. 

The reliable quality of U.S. drugs is a result of a framework that 
was put in place over 60 years ago by Congress and implemented 
by the FDA to control and regulate the manufacture and movement 
of pharmaceuticals in the United States. However, since that time, 
there have been dramatic changes in the way drugs are produced 
and used. 



45 


First, many more Americans are taking many more medicines 
and relying on those medicines to maintain their health. The num- 
ber of pharmaceutical products on the market has grown very rap- 
idly; thus, the risk posed by quality problems and the complexity 
of regulating pharmaceutical quality have grown as well. 

heparin is a good example of this. Heparin is not simply used by 
specific individuals to treat a specific condition. It’s ubiquitous in 
health-care settings. Heparin is found in hospital wards, outpatient 
clinics, in emergency rooms, operating rooms, cath labs, dialysis 
centers, and even in home-health-care settings. Heparin is used in 
medical devices, and it’s part of in vitro diagnostic agents. A prob- 
lem with heparin thus has a potential to have widespread impact 
on our population. 

Second, the sites of production of pharmaceuticals have changed. 
FDA has traditionally been configured to regulate a domestic in- 
dustry using a field force that’s located in district offices around 
the United States to perform inspections. Over the past 15 years, 
the majority of active pharmaceutical ingredient manufacture and 
actually increasing amounts of finished drug product manufacture 
has moved off our shores, been outsourced. 

For example, generic drug applications processed in 2007 at the 
FDA referenced over 1,000 foreign sites; 450 of those were in India, 
497 of those were in China for API manufacture of those generic 
drugs. And only 151 of them were in the United States. The rest 
were in other countries around the world. The FDA of the last cen- 
tury is not configured to regulate this century’s globalized pharma- 
ceutical industry. 

Third, the complexity of modern manufacturing arrangements re- 
quire more sophisticated oversight methods on the part of regu- 
lators. Currently, some generic drug applications submitted to FDA 
may reference up to 15 different facilities that contribute or could 
contribute ingredients to the finished product. As has been seen 
with heparin, intermediates and products can move through a com- 
plicated web of distribution and processing. Contaminated heparin 
from China actually ended up in a large number of different prod- 
ucts around the world. 

More sophisticated IT approaches are needed to monitor these 
supply chains. For example, as the GAO and this subcommittee has 
pointed out, we must have the ability to verify drug products that 
are being imported to make sure they should be allowed to enter 
the United States. In the past 5 years, the number of drug import 
lines, individual shipments, coming into the U.S. has grown from 
140,000 to 312,000, approximately. Our current nonautomated ap- 
proach to entry screening cannot continue. We need to be able to 
assure that both the product and the site of manufacture are ac- 
ceptable before any drug gets into our country. 

Finally, in the face of all this growth and change, FDA’s relative 
inspectional resources have diminished. The number of foreign 
sites making drug products for import into the United States has 
more than doubled since 2001, but our inspectional coverage, which 
was already dangerously low and was discussed with this sub- 
committee in 2000, has declined by 35 percent in the same time pe- 
riod. 
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But this situation can be addressed. The remedy is simple. All 
parties throughout the chain, from production of API and other in- 
gredients through brokers, distributors, importers, to finished prod- 
uct manufacturers, must be responsible for assuring the quality 
and integrity of the products they produce or handle, and FDA 
must have the tools to hold them accountable. These tools include 
resources, authorities, and scientific capacity to make sure this sys- 
tem is doing what needs to be done. 

We must build a new system for pharmaceutical quality for the 
21st century and prevent a tragedy like heparin from happening 
again. Thank you. 

[The prepared statement of Dr. Woodcock follows:] 
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INTRODUCTION 

Mr. Chairman and Members of the Committee, I am Dr. Janet Woodcock, Director of the 
Center for Drug Evaluation and Research (CDER) at the Food and Drug Administration 
(FDA or the Agency). Thank you for the opportunity to discuss the important issues related 
to FDA’s ongoing heparin investigation, in particular, and more broadly, the safety of drugs 
and pharmaceutical ingredients imported from countries outside the United States. 

FDA’s mission is to ensme that safe and effective new drugs, devices and biologies are made 
available to American consumers and that drugs, devices and biologies on the market remain 
safe and effective, regardless of where they are produced. I want to reiterate today what 
FDA Commissioner von Eschenbach has stated previously before this Subcommittee: we at 
FDA are frilly committed to strengthening the drug safety system as fast as available science 
and resources will allow. 

In my testimony today, I will first provide background about and the status of the Agency’s 
ongoing heparin investigation. I will then briefly discuss the challenges presented by the 
globalization of drug development and manufacturing and the steps the Agency is taking to 
address these challenges. 
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ONGOING FDA HEPARIN INVESTIGATION 


Brief Overview 

Beginning in January 2008, Baxter Healthcare Corporation (Baxter) recalled various lots of 
heparin, a blood thinning drug, following a spike in reports of adverse events, including 
deaths, associated with the product. On April 2 1 , 2008, after many weeks of intensive 
investigation and laboratory analysis, we were able to establish a link between a contaminant 
found in heparin, oversulfated chondroitin sulfate, and the serious adverse events seen in 
patients given heparin. We have been able to trace the contaminant to 12 different Chinese 
companies and it has been found in heparin batches shipped to 1 1 countries. We have made 
substantial progress in this case and FDA investigators and scientists are continuing to work 
independently and in collaboration with the Centers for Disease Control and Prevention, 
Baxter, and many other private and public entities in this ongoing investigation. FDA 
continues to monitor its post-marketing safety database for additional cases and has contacted 
regulators around the world to determine whether similar events have been seen in other 
countries with similar products. 

Agency Process 

Upon learning of the unusual spike in adverse events, FDA assembled an Agency-wide 
response team. Our goal has been to investigate and find the problem, to keep the public 
informed about the status of the safety of the heparin supply, to work with international 
partners in defining the scope and nature of the problem, and to make sure that an adequate 
supply of heparin is available to patients who need it. 
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This is a far-ranging investigation in the U.S. and abroad. FDA has inspected Baxter’s 
domestic facilities, examined heparin product in the U.S., and sent a team of FDA experts to 
China to conduct a comprehensive inspection of Scientific Protein Labs (SPL) in Changzhou, 
China, the facility that makes the active pharmaceutical ingredient (API) for the heparin 
recalled by Baxter. 

FDA Development of New Test Methods 

One of our first steps in the investigation was to analyze the product for any abnormalities. 
FDA woriced closely with the manufacturer and experts in academia and private laboratories 
to carry out a thorough chemical analysis of the suspect products. Conventional laboratory 
testing did not initially identify the contaminant. FDA experts then developed new test 
methods using state-of-the-art technologies such as nuclear magnetic resonance, capillary 
electrophoresis, enzymatic kinetics, and bioassays. As a result of a disciplined systematic 
examination, FDA scientists identified the previously unknown contaminant in the heparin. 
Specifically, some of the heparin product and heparin API manufactured by Baxter’s 
supplier, SPL, was contaminated by oversulfated chondroitin sulfate, a heparin-like product 
derived from animal cartilage. 

Chondroitin sulfate is sold as a dietary supplement. The contaminant is a derivative of that 
chemical compound and is not approved or sold for any medical purpose. The derivative 
compound reacts like heparin in many tests, which is why the traditional release tests did not 
detect it. 


3 




51 


The Agency then publicized information on the two FDA-developed tests, and recommended 
use of the tests to manufacturers and suppliers for screening heparin API. FDA posted these 
FDA-recommended test methods on its website. 

Linking the Contamination to the Adverse Events 

After identifying the contaminant, FDA scientists then attempted to determine whether the 
contaminant in the product could be causing the adverse events. On April 2 1 , 2008, FDA 
announced a link, based on animal testing and analysis, between the adverse events and the 
contaminant found in the drug. On April 23, 2008, FDA shared this scientific information in 
two journal articles published on-line in the New England Journal of Medicine and Nature 
Biotechnology, http://content.nejm.org/cgi/content/Jull/NEJMoa0803200 md 
http://www.nature.com/nbt/extra/nbtl407.pdf. 

Import Alert/lmport Bulletin 

The Agency’s first priority in the heparin situation is detecting any contaminated products 
and preventing such products from reaching U.S. consumers or to remove them from the U.S. 
market. On January 25, 2008, Baxter announced the voluntary recall of nine lots of heparin 
sodium injection 1000 units/mL lOmL and 30mL multi-dose vials. The company began 
recalling the lots on January 1 7, 2008, as a precautionary measure due to an increase in the 
number of reports of adverse patient reactions that may be associated with the product. On 
February 11, 2008, FDA issued'a public health advisory to inform the public about reports of 
serious adverse events in patients who received bolus injections of heparin sodium for 
injection primarily from multiple-dose vials manufactured by Baxter, and to recommend 
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measures that may help to minimize these risks if this product must be used due to medical 
necessity, http://www.fda.gov/cder/drug/advisory/heparm.htm. On February 28, 2008, 
Baxter announced that the company was proceeding with the voluntary recall of all 
remaining lots and doses of its heparin sodium injection multi-dose, single-dose vials and 
HEP-LOCK heparin flush products. On Februaiy 28, 2008, FDA issued a public health 
update regarding the extension of the heparin recall, 
http://www.fda.gov/cder/drug/mfopage/heparin/public_health_update.htm. 

On March 10, 2008, FDA announced that all heparin coming into the U.S. from Changzhou, 
SPL in China was subject to an Import Alert (Import Alert 66-40). This means that, as with 
other products subject to this Import Alert, FDA can detain Changzhou SPL’s heparin API 
and reftise its admission into the U.S. until it is demonstrated to FDA that appropriate 
corrections have been made. On March 14, 2008, FDA issued an assignment to its field staff 
requiring examination and sampling of all heparin sodium API coming into the U.S., except 
sodium heparin API being shipped to firms where FDA knows the recommended tests will be 
conducted. This sampling assignment means that all heparin sodium API shipments are 
being sampled and tested before being used or sold in the U.S. All other heparin products 
are also subject to sampling and testing at FDA’s discretion. Testing imported heparin 
products will help ensure patients and healthcare professionals that heparin is safe for its 
indicated uses. 
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Early Communication 

FDA has communicated throughout this investigation with the press, Congress, healthcare 
professionals, and the public to keep these groups apprized of important findings and 
developments as we move forward in our investigation. Transcripts and recordings of media 
calls are posted on FDA’s website to provide broad access to information about 
developments. These communications are consistent with our Early Communication 
commitment to provide the public with information on developing and ongoing public health 
issues at the Agency. In addition, FDA created a page on the FDA website that contains the 
latest up-to-date information on heparin. We are continually posting information on this site 
located at: www.fda.gov/cder/dnig/infopage/heparin/default.htm. 

International Collaboration 

Our investigation confirmed that the contamination is not limited to Baxter’s heparin. 
Contamination of the heparin supply is a worldwide problem. At this point, because of 
FDA’s sharing of its test methods, contamination has been detected in heparin in at least 1 1 
different countries involving many different suppliers. FDA’s working hypothesis is that 
this was intentional contamination, but this is not yet proven. 

While the contaminant was first identified in the U.S., the recall of this product is 
international in scope. FDA has notified key regulatory international partners, and we are 
working closely with our Chinese and European counterparts in the investigation. The 
recently signed Memorandum of Agreement (MOA) (described later in this testimony) 
facilitated FDA investigators going to China to perform an investigation. In addition, five 
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individuals from the Chinese State Food and Efrug Administration (SFDA) were present 
during the February 20, 2008, inspection of the Changzhou, SPL facility. 

On April 17 and 18, 2008, FDA convened a meeting with international counterparts that have 
been working on the heparin issue to discuss laboratory analysis/data interpretation and good 
manufacturing practice (GMP) inspections. The meeting focused on: (a) the challenges of 
analytical approaches we are presently using and the challenges of interpreting the results; 

(b) leveraging and integrating the information we are amassing and resources we are 
spending on our respective GMP inspections/investigations related to this matter; (c) 
initiating discussions on developing appropriate international compendia standards for 
heparin that will help mitigate the chances of such contamination in the future; and (d) 
considering how we can work together to identify products that may be contaminated in the 
future and how we can prevent and rapidly detect such contaminations. Representatives 
from the regulatory authorities of Australia, Canada, China, Denmark, European Union, 
France, Germany, Italy, Japan, Singapore, and Switzerland attended, as well as 
representatives of the U.S. Pharmacopoeia, European Pharmacopoeia, and the Massachusetts 
Institute of Technology. FDA will continue its leadership on this issue through ongoing 
discussions with colleagues from around the world. 

Medical Devices 

In an effort to remain vigilant in their efforts to assure that the safety and effectiveness of 
heparin-containing devices and in vitro diagnostic devices are not compromised, FDA’s 
Center for Devices and Radiological Health (CDRH) has been proactive and collaborative by 
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forming an intercenter task force who have been in daily and weekly contact with CDER’s 
heparin task force. The objective is to maintain consistency of Agency actions and 
communications with device industry, professional and public stakeholders. 

Using a multipronged approach to identify suppliers and distributors for devices identified as 
either coated with heparin or which use heparin as part of the device or in vitro diagnostic 
device, CDRH’s task force searched and analyzed the medical device adverse event database 
to determine the scope and extent of any reported events similar to those events reported for 
bulk heparin. CDRH has contacted manufacturers of medical devices that contain heparin or 
use heparin during the manufacturing process to alert them to the potential for their devices 
to be affected by contaminated heparin. To maintain continued vigilance, CDRH is also 
notifying manufacturers of these types of devices about recommended testing procedures and 
follow up actions to assure continued device safety and adequate adverse event reporting. 

Assuring Availability of Heparin for Patients 

During this recall, FDA has been able to assure healthcare professionals and patients that 
there are no shortages of this critical drug. Another U.S.-based heparin API manufacturer, 
APP Pharmaceuticals, was able to supply the vast majority of the U.S. market, and continues 
to do so. 

Could FDA Have Prevented the Situation? 

The circumstances surrounding the recent recall of heparin raised questions about FDA’s 
ability to fully assure the safety of pharmaceuticals and pharmaceutical ingredients produced 
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outside the U.S. However, previous testing methods were not adequate to detect the 
potential contaminant. In investigating the most recent heparin situation, FDA learned in 
January 2008 that Baxter received FDA approval to use the API manufacturer, Changzhou 
SPL in Changzhou, China, although FDA did not conduct a pre-approval inspection of the 
plant. The plant subsequently shipped product to Baxter. As FDA has acknowledged, 
FDA’s failure to inspect the plant was the result of human error. FDA staff entering data 
into a database confused the name of the Changzhou plant with another plant that had been 
previously inspected. 

There is no justification for the theory that contamination of heparin would have been 
prevented if the inspection of Changzhou SPL had occurred in 2004. Intentional 
contamination is difficult to detect during ap inspection and, in any case, the contamination 
appears to have begun long after the inspection would have been completed. Moreover, 
heparin contamination is not limited to product from Changzhou SPL, so timely inspection of 
that one firm would probably not have prevented the problem. 

Process Improvements 

We believe that process improvements that are already underway will prevent future data 
entry errors like this. These improvements include additional training for those who do the 
data entry on which inspection assignments hinge, hiring new staff dedicated to this data 
entry, and putting procedures in place that will provide FDA with the necessary data from 
drug manufacturers in a user-fiiendly way. 
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Unfortunately, there are sometimes factors beyond our control that affect the integrity of a 
product, such as when someone intentionally contaminates a product. We hope that systems 
in place would discourage or detect such manipulation but it would be disingenuous for FDA 
to suggest that it would be feasible for the Agency to inspect every single production facility 
and every single product, and that such inspection would discover every single problem. 

The imperfection of any system is a primary driver for FDA’s life-cycle approach to product 
regulation. We must be able to identify a problem, aggressively and decisively investigate 
its root cause, and intervene to minimize the damage and to prevent future similar events. 

Our goal is, of course, to minimize the risks associated with the use of drug products to the 
greatest possible extent. FDA recognizes that drug safety relies on a foundation of drug 
quality. Improperly manufactured drugs and drugs that are contaminated or illegally 
marketed can cause significant harm to patients. For this reason, FDA devotes considerable 
effort to reviewing and monitoring drug manufacturing activities. We know how important 
it is for FDA to determine that facilities named in drug applications will meet FDA standards 
for marketed drug safety, effectiveness, and quality, no matter where they are located. 


GLOBALIZATION OF DRUG DEVELOPMENT AND MANUFACTURING 


FDA increasingly faces challenges due to globalization of drug development and 
manufacturing. Not long ago, most drugs were developed, studied, and manufactured in the 
U.S. Today we routinely review and monitor drugs - both innovator and generic - that are 
studied or manufactured, at least in part, outside the U.S. The supply chain for finished 
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drugs and active pharmaceutical ingredients now frequently links to manufacturing sites in 
China and India. With the globalization of the supply chain, FDA faces an ever-growing 
number of brokers, traders, distributors, repackagers, and other players involved in the import 
of pharmaceuticals. The changing world - including the fundamental challenges of many 
different languages and protocols - requires FDA to devise and evaluate more complex risk 
scenarios and apply more sophisticated technologies to screen and evaluate drugs entering 
the U.S. to ensure their quality. 

Our generic drug program illustrates the dramatic changes during the last 10-15 years. Since 
1992, we witnessed a 400 percent increase in the number of foreign establishments named in 
generic drug marketing applications. Today, in India alone, there are nearly 25 times as 
many drug establishments as there were eight years ago. Yet, FDA must be able to 
determine that facilities named in drug applications will meet FDA standards for marketed 
drug safety and effectiveness, no matter where they are located. FDA is taking many 
important steps to provide this assurance. 

IT Enhancements 

One of the keys to protecting the American drug supply is for FDA to have up-to-date, 
complete, interoperable data systems. The Commissioner has stated before this 
Subcommittee that upgrading FDA’s Information Technology (IT) systems is one of his top 
priorities. Last year, FDA hired a new Chief Information Officer (CIO) with experience in 
developing and managing innovative and cost effective multi-organizational scientific and 
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business programs, re-engineering governmental processes and managing the reduction of 
duplicative systems. 

Efforts are underway to centralize all FDA’s IT systems. This centralized approach provides 
the CIO the authority and oversight of available IT resources to meet the challenges of the 
FDA in the 2 1 st century. Coupled with resource planning and development activities, 

FDA’s Office of Information Management has undertaken detailed succession planning to 
ensure that the IT organization that FDA is building for the 21st century remains reliable in 
support of FDA’s mission and sufficiently flexible to accommodate the science and 
technology advances of the future. 

Logistically, foreign firms are more difficult to track and more challenging to inspect than 
domestic firms because we cannot always easily gain access to the firms. In addition, the 
data we have regarding foreign firms is not always easy to confirm or check for accuracy. 
Foreign firms must register with FDA before shipping to the U.S. Because for most firms 
there is no cost to register, some firms register, but do not actually produce a product or ship 
products to the U.S., or discontinue shipping without any notice to FDA. The practice of 
registering without producing or shipping can create uncertainty at any given moment about 
the precise number of FDA registered firms from which to target inspections, often requiring 
secondary data-source checking. 

FDA monitors the importation of drug products and the manufacturer of those products 
through its Operational and Administrative System for Import Support (OASIS) system. 
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However, our systems do not yet have the capability to automatically verify the accuracy of 
all of the information submitted. 

The formation of FDA’s Bioiriformatics Board (BiB) in 2006 provided an important means 
of ensuring that business needs and public safety endeavors are equally met by Agency IT 
services. Members of my office are actively involved in the work of BiB and the Business 
Review Boards created under it. BiB oversees the quality and performance of information 
systems, including business decisions on prioritization, planning, and execution of Agency 
cross-cutting business automation projects, positioning the Agency to meet external demands 
while, at the same time, satisfying the needs of FDA programs. 

INTERNATIONAL EFFORTS 

International Agreements 

Good public health protection demands much more than a solid inspection program to 
manage imports. Faced with an unprecedented increase in products from abroad, FDA has 
relied on augmenting our foreign inspection program and entry admissibility reviews with the 
pursuit of two significant international strategies for helping to assure the quality of these 
products: harmonization of standards through multilateral fora, and two-party (bilateral) 
agreements with other countries. 

In general, FDA and other countries enter into harmonization initiatives to assure product 
qualify while at the same time conserving human and financial resources and improving the 
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efficiency of their operations. When nations can agree on scientific standards for 
establishing the safety, effectiveness, and manufacturing quality of pharmaceutical products, 
everyone wins. Sometimes, harmonization efforts among many nations do not address 
specific national needs. In such situations, FDA and its international counterparts find it 
mutually beneficial to enter into one-on-one agreements that allow them to share information 
and work closely together to solve specific problems. 

On December 11, 2007, Secretary Leavitt announced the signing of a MOA between the 
United States and China, to improve the safety of drugs and medical devices. Some of the 
critical aspects of the agreement include: (1 ) all Chinese producers of items covered under 
the agreement for export to the U.S. must register with Chinese authorities; (2) the Chinese 
wilt adopt quality-assurance electronic tracking methods for certain products; (3) information 
sharing by providing timely notification to U.S. regulators regarding certain inspectional 
failures at drug manufacturing facilities and shipments of products that may be dangerous. 

In addition, the Chinese will facilitate and expedite inspections by FDA investigators of 
Chinese drug plants. The MOA covering drugs was instrumental in expediting FDA’s entry 
into China to investigate the problems with heparin. 

FDA has a variety of cooperative relationships with foreign regulators that support our 
efforts to manage the challenges presented by global production of drugs and biologies. A 
list of FDA’s commitments appears on FDA’s Office of International Programs, International 
Arrangements, http://www.fda.gov/oia/agree.htm. 
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Establishing an FDA Presence Abroad 

On March 14, 2008, FDA announced that it had received approval from the U.S. State 
Department to establish eight full-time FDA positions in China, pending authorization of the 
Chinese government, FDA regards this as an important step forward in our plans to hire and 
place FDA staff in China over the next 1 8 months. In addition, FDA will be hiring a total of 
five local Chinese nationals. These staff members will enhance FDA’s capacity to inspect 
Agency-regulated industry in China as well as improve our understanding and oversight. 

This initiative facilitates the building of stronger cooperative relationships with FDA 
counterpart agencies around the world and enhanced technical cooperation with foreign 
regulators. The overseas presence in China will also allow greater access for inspections and 
greater interactions with manufacturers to help assiue that products that are shipped to the 
U.S. meet U.S. standards for safety and manufacturing quality. 

Building FDA’s capacity outside of the U.S. is the primary driver of FDA’s “Beyond Our 
Borders” initiative which was described more fully in the Commissioner’s testimony to this 
Subcommittee on April 22, 2008. 

Educational Workshops 

FDA also works around the world to help regulators and manufacturers understand modem 
drug standards. For example, my office conducted a series of educational workshops in 
China in December 2005 and April 2006 on current GMP (cGMP), in collaboration with the 
International Society for Pharmaceutical Engineering and Peking University. The 
workshops educated participants on current methods for compliance with cGMP to ensure 
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effective cGMP programs and to further the common goals of FDA and providers of quality 
pharmaceutical products. The workshops were open to any professionals involved in the 
manufacture, control, and regulation of pharmaceutical products, including 
process/production engineers, manufacturing personnel, quality assurance/quality control and 
regulatory affairs professionals, consultants, regulatory investigators and cGMP compliance 
officials. Just last month, I taught workshops on cGMP and on prevention of contamination 
and counterfeiting to members of China’s SFDA. 

CONCLUSION 


Ensuring the safety and efficacy of the drug products used by American consumers continues 
to be a top priority for FDA. Despite the challenges that face us, the American drug supply 
continues to be among the safest in the world. Thank you for the opportunity to testify. I 
look forward to responding to any questions you may have. 
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Mr. Stupak. Ms. Autor, do you want an opening statement? 

Ms. Autor. No, sir. 

Mr. Stupak. Ms. Brown, an opening statement? 

Ms. Brown. No. 

Mr. Stupak. All right. Then we’ll begin questions. 

Dr. Woodcock, how long have you been — you were acting director 
and then director of ODER, so how long a time is that? You were 
acting director for a period; now you’ve recently been promoted as 
director of ODER. 

Dr. Woodcock. Being under oath, I am very bad with dates, so 
I will give you an approximate time. In the fall in October, I be- 
lieve, I was acting director of ODER, and recently I was made per- 
manent center director. 

Mr. Stupak. Most of your time at the FDA has been in ODER, 
right, the Center for Drug Evaluation and Research? 

Dr. Woodcock. Correct. 

Mr. Stupak. So how long have you been at CDER? 

Dr. Woodcock. I was head of the Center for Drugs from 1994 
to — I went on detail out of the Center for Drugs in 2004. Although 
I was still in the position, I wasn’t acting in the position. 

Mr. Stupak. All right. Let me ask you this. You said you need 
help from Congress, Congress is trying to give you help. Have you 
made any opinion on the Dingell legislation which is pending? 
Have you rendered an opinion, is that a good piece of legislation 
as something we should pass to help out FDA? 

Dr. Woodcock. We are evaluating the 

Mr. Stupak. No, I’m asking you, have you made an opinion? 

Dr. Woodcock. I haven’t completed my opinion. I think it makes 
a good start. 

Mr. Stupak. OK. How about the Internet pharmaceutical legisla- 
tion we’ve had for the last 10 years? Have you made any decisions 
on any of that legislation over 10 years, whether it’s good or bad 
that Congress would help you out if we passed that legislation? 

Dr. Woodcock. I don’t have an opinion on that. That’s more of 
a legal issue, I believe. 

Mr. Stupak. OK. Well, you’re the director, and you know you 
said you need help from Congress. You’re here under oath. So we’re 
trying to ask you, what is the help you need? 

How much money did you request for inspections this year, for 
foreign inspections of plants? 

Dr. Woodcock. In 2009? 

Mr. Stupak. Sure, for 2009, in your role. 

Dr. Woodcock. I believe there was a $5 million increase. 

Mr. Stupak. A $5 million increase, at $45,000 per inspection 
overseas, is not very many inspections. 

Dr. Woodcock. That was for the criminal investigators. 

Mr. Stupak. Just the criminal investigators. How about for in- 
spections of drug plants overseas? 

Dr. Woodcock. I don’t believe there is a provision for any in- 
crease. 

Mr. Stupak. Kyle, put up this map, would you? 

So there’s no increase in inspections, but yet inspections seem to 
be the key here, is it not? 
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Dr. Woodcock. Inspections are one essential piece. We need 
to 

Mr. Stupak. ok. Now, the FDA inspects in the United States 
every 2.7 years. With China, it’s 30-plus years, correct? Correct? 

Dr. Woodcock. Well, 30-plus — I think 2.7 you would say correct. 
30-plus is an extrapolation. As a scientist, I have to tell you we 
don’t get there often enough. 

Mr. Stupak. Well, let me tell you, there’s 714 plants that we 
know in China right now. You inspected, at most, 20 last year. You 
do the math: 20 of the 714, how many years will it take you to in- 
spect one of these plants? My math, it’s about 40 to 50 years. I’m 
being kind at 30 years, am I not? 

But yet you, as director of CDER, who is responsible for this, you 
just testified you have not asked for extra money for inspections. 
So is this acceptable, every 30 years? 

Dr. Woodcock. I believe that FDA needs more inspectional re- 
sources. That is what I just said in my opening statement. 

Mr. Stupak. Sure. We’re trying to help you, but you won’t tell 
us what you need. So how can Congress help you if you won’t tell 
us what you need? 

Kyle, would you put up the first map, please, that we had today? 

Let me ask you this. Doctor. There’s no doubt that these plants 
should have been inspected in China, right, Changzhou SPL? 

Dr. Woodcock. That was an error on our part. 

Mr. Stupak. Right. I realize that. How about the consolidators, 
should they be inspected by the FDA? 

Dr. Woodcock. I will defer that to Deb Autor. 

Mr. Stupak. Ms. Autor, should consolidators be inspected? 

Ms. Autor. In the normal course, consolidators would not be our 
first priority for inspection, but, ideally, yes, we would look at them 
as well. 

Mr. Stupak. OK. How about brokers, should they be inspected, 
Ms. Autor? 

Ms. Autor. I think that the best way to ensure the integrity of 
the products coming through from the workshops to the brokers to 
consolidators and, ultimately, the API manufacturer and finished 
dosage manufacturers, have everybody in that supply chain respon- 
sible for the quality and integrity of the products. 

Mr. Stupak. The workshops should also be inspected, right? 

Ms. Autor. If we have the resources, I think that we would be 
happy to go to the workshops. 

Mr. Stupak. What is the amount of resources you need to do 
that? 

Ms. Autor. Excuse me? 

Mr. Stupak. What is the amount of resources you need to do 
that? The Commissioner didn’t know last week. The head of CDER 
doesn’t know. Maybe, Ms. Autor, you would know. 

Does anyone know what the resources the FDA needs to do their 
job? 

Dr. Woodcock. If you’re asking a very specific question about 
what do the resources need to, what, inspect every plant in China 
or every foreign facility every other year? 

Mr. Stupak. You’re the expert. I’m asking you. What do we 
need? 
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Dr. Woodcock. To answer your factual question, I believe that 
to do a — there have been multiple estimates. Jane Haney gave you 
an estimate in writing in 2000 that said it would be $23 million. 
I think that was a very low estimate that isn’t correct. And, of 
course, the number of facilities have at least doubled. 

Mr. Stupak. Do you have a number or not? 

Dr. Woodcock. Yes. 

Mr. Stupak. Please give it to me. 

Dr. Woodcock. I believe the number to inspect every facility 
around the world outside the U.S. every other year would take 
about $225 million. 

Mr. Stupak. And do you realize the Dingell legislation, if passed 
today, would bring in about $300 million a year for drug inspec- 
tions? Are you aware of that? 

Dr. Woodcock. I didn’t do the math. 

Mr. Stupak. Are you aware it would also bring in $600 million 
a year for food safety? 

We’ve had seven hearings on that this year. So why aren’t you 
endorsing the Dingell legislation? 

Dr. Woodcock. I am giving you my technical 

Mr. Stupak. Sure. Let me ask you this question. I know you 
can’t give an opinion on Dingell legislation. We’ve been waiting for 
it many years. 

Dr. Woodcock. May I tell you one more thing about this? 

Mr. Stupak. Sure. 

Dr. Woodcock. All right. It would be important, I think, to have 
the same level of coverage of a domestic inspection as foreign. 

Mr. Stupak. Absolutely. We’ve been saying that for years. 

Dr. Woodcock. It would also require an increase of about $100 
million over and above the figure I just gave you. Now, I believe 
that 

Mr. Stupak. Very good. And the FDA asked where this 2009 — 
your total budget for inspections is $9 million, and next year you 
go to a whopping $11 million. Not enough to make a drop in the 
bucket. 

How many firms ship active pharmaceutical ingredients, APIs, 
from overseas to the United States? How many firms are there? 

Dr. Woodcock. As you know, that’s another thing that we need 
improvement on. 

Mr. Stupak. Right. You really don’t know, do you? It’s some- 
where between 3,000 and 7,000. Isn’t that correct? 

Dr. Woodcock. It is most likely between 3,000 and 7,000, most 
likely on the lower end. 

Mr. Stupak. That’s really close. Let me ask you this. What’s the 
number of heparin producers in the world? Do you know that? Can 
you narrow that one down for us? 

Dr. Woodcock. The number of heparin producers? 

Mr. Stupak. Of the active pharmaceutical ingredients that ship 
it to the United States. How many plants worldwide are making 
heparin API for shipment to the United States? 

Dr. Woodcock. Do you know the answer to that? 

Ms. Autor. I don’t know. 
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I do believe that our total foreign inventory is about 3,300. That’s 
the best number for foreign manufacturing. About 80 percent of 
them are 

Mr. Stupak. How about on heparin here? How many do you have 
on heparin? 

Ms. Autor. We wouldn’t have any reason to count worldwide 
heparin suppliers. We would only be focused on what we’re ship- 
ping to the United States. 

Mr. Stupak. After the heparin outbreak, you wouldn’t go back 
and check to see how many plants are producing heparin for the 
United States? 

Ms. Autor. For the United States, yes. 

Mr. Stupak. Yes, active pharmaceutical ingredients for the 
United States. How many are there? 

Ms. Autor. I would have to check the exact number. 

But with heparin, what we have done is put in place a sampling 
assignment so that we are confident of the quality of all the hep- 
arin brought into the United States. 

Mr. Stupak. Sure. But how many heparin manufacturers are 
there in China? Can you answer that one? 

Ms. Autor. I don’t have that number. 

But, again, the point is that we have checked on the quality of 
the heparin coming into the United States. 

Mr. Stupak. But how do you know that if you don’t know where 
it’s coming from? How can you inspect a substance if you don’t 
know where it’s coming from? 

You have 300-and-some ports that allow product in this country. 
You have 94 inspectors, at most, in the FDA. Your chances of get- 
ting caught are one in three. And you don’t even know where it’s 
coming from. 

Ms. Autor. What we have in place is a sampling assignment at 
the border, which stops all heparin coming into the country and 
holds it until we’re satisfied. 

Mr. Stupak. And who makes that decision at the border? 

Ms. Autor. That’s made by the import inspector. But, again, we 
have 

Mr. Stupak. And who is the import inspector? Do they work for 
the FDA or the Customs-Border Patrol? 

Ms. Autor. That decision would be made by the FDA. 

Mr. Stupak. And earlier testimony showed they have 30 seconds 
to make that decision, right? But we don’t even recognize the name 
of the company that’s sending it from China, because we don’t 
know who it is. Because you don’t know how many plants manufac- 
ture heparin active pharmaceutical ingredients in China for ship- 
ment to the United States, do you? 

Ms. Autor. I’m confident, sir, that all the heparin coming into 
the border is being stopped and checked to see whether it’s being 
tested for the overly sulfated chondroitin sulfate. 

Mr. Stupak. And are you just as confident you know of every 
heparin producer in the world that’s shipped products to the 
United States? 

Ms. Autor. I don’t have that information at my fingertips, but, 
again 
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Mr. Stupak. So how can you be confident? If you don’t know who 
is shipping it out, can you be confident you’re catching it at the 
border? 

Let me ask you this. Can you tell us what five companies have 
agreed to test its products, its heparin products? What are the five 
companies? 

Ms. Autor. There are actually six, but I don’t have 

Mr. Stupak. OK. What are the six? 

Ms. Autor. I don’t have their names at my fingertips now, sir. 

Mr. Stupak. Dr. Woodcock, do you know the six of them that 
have agreed to test its products? 

Dr. Woodcock. The heparin sodium for injection, the product 
that is used in dialysis 

Mr. Stupak. OK. Right. Do you know the six companies? 

Dr. Woodcock. We know who they are. I don’t have their names 
in front of me. 

Mr. Stupak. All right. Now, look, you’re the experts. You don’t 
know, so how is the inspector at the border going to know? You’re 
the experts. You’ve done an investigation. If you can’t tell me the 
six companies, how is the port inspector at the border, who has 30 
seconds to make up their mind, going to know the names of them? 

Ms. Autor. Because they do know. They are told to consult with 
our center import people who are responsible for those 

Mr. Stupak. Well, let me ask you this. Can you tell us the top 
12 Chinese companies that have produced contaminated API, hep- 
arin API? Can you tell us those companies? 

Ms. Autor. I do know those 12 companies. However, I do not 
know whether that is public information. I would be happy to pro- 
vide that to the committee if the committee makes a request for 
that. 

Mr. Stupak. Do you think the American people don’t have a 
right to know which people produced contaminated heparin for 
shipment to the United States? 

Ms. Autor. I do not know whether I have the authority to re- 
lease that information. But, again, I would be happy to release it 
if the committee requests it. 

Mr. Stupak. I just requested it. So would you get it to us, so we 
can put it out publicly, so at least the American people know? 

All right. Let me ask you this. 

My time is just about up. 

Ms. Autor, at last week’s hearing on the FDA foreign inspection 
program, the Commissioner suggested that the FDA’s inspection 
would not have detected the tainted heparin. Of course, we don’t 
know that, because we never inspected it. Nevertheless, FDA’s 
team found that the way this plant was operating essentially made 
the products unsafe for U.S. market. 

Doesn’t this suggest that, had the inspection been scheduled at 
the facility as part of its normal pre-approval process, the FDA 
may have found that this plant was unable to operate safely; thus, 
it would have required adjustments to the facility’s operations, 
which may have impacted the outcome of today’s hearing? 

Ms. Autor. I do not believe we have any reason to think that. 
As you know, Mr. Chairman, the inspection that was not done was 
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in 2004. The contamination that we have seen with heparin did not 
occur until at least 2006, 2007. 

I think, in all likelihood, what would have happened is we would 
have inspected, we would have found GMP problems, they would 
have corrected them, and Changzhou SPL would have gone on to 
become the heparin supplier for Baxter, as they did. 

We do know that we have companies that we did inspect that 
were heparin suppliers to China that were in compliance but, none- 
theless, became purveyors of contaminated heparin. So complying 
with CMP 

Mr. Stupak. But if you would’ve had your 2.7-year inspection 
like you do in this country, you probably would have caught it 
then, right? 

Ms. Autor. I don’t have any reason to think that. Again, we did 
inspect firms 

Mr. Stupak. How about do you have an opinion on this one? If 
you don’t inspect a plant until every 30 years or 40 years, what’s 
the deterrent effect, then, of inspecting plants? 

Ms. Autor. Sir, I would be happy to go and inspect a lot more 
of these firms a lot more often if I had the resources. 

Mr. Stupak. Right, but you guys can’t tell me the resources you 
need either. 

So let me go back to ask that question. If you don’t inspect the 
plant 30 to 40 years, it encourages, as opposed to discourage, adul- 
teration of drugs as we have here in heparin, right? 

Ms. Autor. We absolutely need in place a better system for in- 
spections, as well as a better system of corporate responsibility 
throughout the supply chain. There’s no question about that. 

Mr. Stupak. All right. 

Just one more. I’m very disappointed. Dr. Woodcock and others, 
that this is the second heparin hearing this week. I would think 
that, by now, you would anticipate our questions and have some 
answers for us, like inspections, number of plants that produce it, 
number of heparins coming into the United States from different 
plants from overseas. I hope we can do a better job at being pre- 
pared. 

With that. I’ll turn to Mr. Shimkus. 

Mr. Shimkus. Thank you, Mr. Chairman. 

As you all know, and I think it may be important to take this 
back to the Administrator, that there’s going to be a bill that’s 
going to be presented that’s going to move. You’ve identified, even 
in your opening statement, that there are IT issues, product and 
site manufacturing and testing problems. You’ve identified resource 
constraints. 

I think my colleagues on the other side are trying to handle 
these in a manner that we ought to take seriously. And the Agency 
ought to be prepared to engage with the Committee so that we get 
to a point where — and so. I’d just ask — these committees are inter- 
ested. This is the Oversight and Investigations. We’re not the au- 
thorization committee of substance. However, the folks and the in- 
vestigators on both sides are pretty well deep into the weeds of 
this. And I would hope that the committees would turn to their ex- 
pertise on the analysis on both sides as to how we can start ad- 
dressing this. 
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So I want to encourage you, which I will do to the administra- 
tion, to start engaging to help us figure out how best to answer 
these questions. Because we can do so in a bipartisan manner. If 
you don’t come to the table, then you may not have a chance to 
really impact it in a direction that you think is going to be helpful. 
So I’d just throw that out. 

I do want to follow the Chairman’s line of comments, just on the 
porcine components that are used in so-called low-molecular-weight 
heparin and pancreatic supplement, certain insulins, poractant- 
alpha, for treatment of respiratory diseases, syndromes and other 
neonates and stuff that I don’t even have any idea what I’m talking 
about, but they sound very important and probably as important 
as the heparin use. 

Because of this specific experience — and we’re talking about all 
these drugs that are coming out of pigs and all these ingredients 
that help us do all these great advances — what has the FDA done 
to check that these and other porcine-sourced API products regu- 
lated by you all are not subject to adulteration? 

Dr. Woodcock. That’s a good question. For low-molecular-weight 
heparin, it is sourced from heparin, regular heparin, much of which 
is sourced from China, the API. The low-molecular-weight heparin 
supplies in the United States have been tested and are not con- 
taminated. They’ve been tested using the FDA test. Around the 
world, there is significant contamination of the low-molecular- 
weight heparin supply, and we are in contact with regulatory au- 
thorities around the world to deal with this situation. 

For pancreatic enzymes, we are actively looking at that. We have 
been looking at that for some time. For the surfactant product, I 
think the newer drugs have much more sophisticated control tests 
and identity tests on them, and so they are subject to a lot more 
testing before they’re released than an older drug like heparin. And 
so I think we can be confident that that product is tested ade- 
quately. 

Mr. Shimkus. And when you use the terminology “looking at,” 
what do you mean? I mean, do you mean testing? Do you mean 
looking at early in the process, through the process, a final lab 
test? What do you mean by “looking at”? 

Dr. Woodcock. We are looking at the capacity — we have been 
doing this, actually, for a while for the pancreatic enzymes, and we 
are looking at the capacity to process, to screen out contaminants. 
Those processes and those products have tests of potency that are 
somewhat more specific than the heparin test was. 

So we are scientifically evaluating it for its robustness and its 
vulnerability to something like this. 

Mr. Shimkus. I hate to ask this question, but in “looking at,” did 
you increase your inspections of plants overseas? Is that part of the 
“looking at”? 

Dr. Woodcock. We have been focusing our inspectional re- 
sources right now on the heparin issue. We certainly have been 
putting this into our algorithm of something we will need to get to. 

Mr. Shimkus. Have we increased the inspection of overseas fa- 
cilities that produce heparin? Is that part of the “looking at”? 

Dr. Woodcock. Oh, yes, of heparin, yes. 
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Mr. Shimkus. What about other porcine — what’s the terminology, 
porcine supplements? 

Dr. Woodcock. Source product. 

Mr. Shimkus. Source product. 

Dr. Woodcock. Certainly, we will do that. 

Mr. Shimkus. We will, but we have not? 

Dr. Woodcock. We are focusing on heparin, but we have had the 
same thought that you have had. 

Mr. Shimkus. This another issue that we are trying to get our 
hands around, as far as Dr. Burgess followed up on the questions, 
that this, somewhere along the chain, intentional dilution or hiding 
of, not a pure supplement or a pure additive or whatever the right, 
the chemical term is for this. 

Part of the debate has been that the number of pigs available, 
I mean, or the lack thereof, caused the price to go up, and so some- 
one may have used a dilution aspect to make sure that they could 
still meet or even sell what — and then, again, there’s where the 
sinister aspect of this — in a way in which it hid from the test. 

Again, going back to resources — and I think the point of many 
of us will be we want to — ^you almost have to, in these countries 
in which we’re importing drugs from, we almost have more cer- 
tainty along the whole chain of events. 

Was there anything that raised a flag to the FDA about the sup- 
ply of pigs, that that may trigger nefarious activities in the supply 
chain? 

Dr. Woodcock. Deb, would you like to take that? 

Ms. Autor. Sure. 

There’s certainly more that FDA could do here in terms of having 
tools and resources to address this: a dedicated foreign 
inspectorate, inspecting importers, administrative destruction au- 
thority. There’s a lot of things we could do to be stronger here. 

But, frankly, I do not believe that it would be reasonable to ex- 
pect the agency to be monitoring the price of heparin and to see 
that red flag. That responsibility should fall on manufacturers. 
They have the best ability, the best information, the best incentives 
to ensure the integrity of the quality of their products, and they 
should be paying attention to that. 

And when the price starts to go up, they should think either that 
something is wrong with the supply chain or that there is an op- 
portunity for something nefarious to happen, given that price shift. 

But again, it has to be the manufacturers. FDA will not be able 
to keep up with that for every product that’s in the marketplace. 

Mr. Shimkus. Let me just follow up with this question. 

As we know, industry, they have an interest in making sure that 
they don’t sell bad products, whether that’s — and I think there are 
some folks that will say they’re all going to go after the mighty 
buck and they are not going to care. And there’s some of us that 
believe that, no, they do care, because their brand name is impor- 
tant, their product is important, the litigiousness of the society and 
the lawsuits, especially in this country, will make them pay dearly 
for failure. 

What we’re going to have to address — and this isn’t a legislative 
hearing that’s going to happen on the language of the Mil. But 
what we’re going to have to address is, how do we marry — there’s 
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going to be talk about certification of inspectors or whether they’re 
FDA inspectors or do you all certify them, and then there’s an in- 
spection of the inspectors and all sorts of things. 

But again, you’re coming in saying that we need resources, we 
need IT, we need a better inspection regime. And I, again, want to 
throw that back to you all to — and I see the Chairman of the full 
committee is here. And, you know, I can guarantee you that you 
would rather be in the room helping than on the receiving end. 
And that’s what I’m going to still encourage you to do. 

Let me finish by — the Chinese have said that contaminated hep- 
arin from China did not cause the adverse reactions in the United 
States. You have said that the oversulfated chondroitin sulfate 
found in the contaminated heparin could have been the cause. 
What should we make of this disagreement, and who is right? 

Dr. Woodcock. The Chinese authorities had tested one lot of 
material that they found to be negative for the contaminant. And 
that lot was implicated in adverse events. We have tested that lot 
in three labs and have found a contaminant, and we also agree 
that the lot is implicated. But that was the basis of the Chinese 
scientists’ reasoning that the contaminant could not have been as- 
sociated with the adverse reactions. 

Mr. Shimkus. My last question — and I appreciate the extension 
of the time — is, what does this attitude suggest about China’s ap- 
preciation of the seriousness of the adulteration in the first place? 

Dr. Woodcock. Well, I think this was a disagreement over ana- 
lytical results. But we do stress, we agree, that products should not 
have been contaminated under any circumstances, regardless of 
whether there were any adverse events associated with it or not. 

Mr. Shimkus. And I think we can end it up by saying — we use 
it all over the place on the Hill — we need to trust but verify. And 
the question is, how much are we verifying? And that’s part of the 
debate. 

Mr. Stupak. I thank the gentleman for his questions. 

Mr. Dingell, any questions? 

Mr. Dingell. Mr. Chairman, I thank you for your courtesy. 

These questions for Ms. Autor and for Dr. Woodcock, they will 
require only a yes or a no. And we will begin in each instance with 
Ms. Autor. 

Is it your view that FDA should inspect foreign drug facilities 
more frequently than it does now, yes or no? 

Ms. Autor. Yes. 

Mr. Dingell. Dr. Woodcock? 

Dr. Woodcock. Yes. 

Mr. Dingell. Given that FDA only inspects foreign drug facili- 
ties on average once every 13 years, in your opinion, does FDA 
need a substantial increase in resources to inspect foreign drug 
manufacturers at a frequency similar to that which it investigates 
or reviews the behavior of domestic manufacturers? 

Ms. Autor? 

Ms. Autor. Yes, although the frequency should be risk-based. 

Mr. Dingell. Dr. Woodcock? 

Dr. Woodcock. Yes. 
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Mr. Dingell. Is it your view that FDA should have the ability 
to deny entry to imports if the facilities in which they were pro- 
duced refuse, delay, or impede an inspection? 

Ms. Autor. Yes. 

Dr. Woodcock. Definitely. 

Mr. Dingell. Is it your view that all drug facilities should be 
subject to an initial inspection before they can begin shipping prod- 
ucts or ingredients? 

Ms. Autor. Yes. 

Mr. Dingell. Yes or no? 

Dr. Woodcock. Yes. 

Mr. Dingell. Now, in your opinion, would requiring drug facili- 
ties to register and pay a fee on an annual basis to help clean up 
FDA’s databases and to provide for a more accurate accounting of 
firms providing drugs to American manufacturers — Ms. Autor? 

Ms. Autor. In my opinion, yes, that would be a good step. 

Mr. Dingell. Dr. Woodcock? 

Dr. Woodcock. Yes. 

Mr. Dingell. Is it your view that having a unique identifier at- 
tached to each drug facility and each importer would allow FDA to 
move more quickly to track down manufacturers in the event of a 
safety incident? 

Ms. Autor. Absolutely. 

Dr. Woodcock. Crucial. 

Mr. Dingell. In your opinion, would it be useful for FDA to be 
able to explicitly require manufacturers to know and to verify the 
safety of their supply chain; in other words, to verify that the in- 
gredients that make up the drugs they sell to the American people 
have been manufactured, processed, shipped, and warehoused in 
such a way that the quality of the product has not been com- 
promised? 

Ms. Autor. Yes. 

Dr. Woodcock. Yes. 

Mr. Dingell. Now, Dr. Woodcock, there are some questions — oh, 
by the way, I wanted to say something to Ms. Brown. 

Ms. Brown, your good work is known to the Committee, and I 
want to commend you for it. Thank you. 

Ms. Brown. Thank you. 

Mr. Dingell. We need folks like you in Government service. 
Thank you. 

Ms. Woodcock, in your testimony you note that Changzhou SPL 
has been added to import alert 6640. This is a general import in- 
volving a number of foreign firms that FDA has found to be so out 
of compliance that their products cannot enter until FDA has rein- 
spected and found them to be radically improved. Is that correct? 

Dr. Woodcock. Me? 

Mr. Dingell. That’s to Dr. Woodcock, please. 

Dr. Woodcock. That’s my understanding, yes. 

Mr. Dingell. But crude heparin, the heparin active pharma- 
ceutical ingredient or finished heparin products are not under a 
general import alert like, say, the five species of fish from China 
that went on import alert last summer. Is that correct? 



74 


Dr. Woodcock. That’s my understanding. My understanding is 
there’s a different legal standard, as was alluded to earlier, for an 
import alert. 

Mr. Dingell. Now, in your testimony you state that FDA has 
identified a total of 12 Chinese sources of contaminated heparin 
going to 11 different countries. Is that correct? 

Dr. Woodcock. Yes. 

Mr. Dingell. Now, I’m going to try to understand this. Some of 
the importers you are allowing, then, in Food and Drug to bring 
products from Chinese sources are being permitted to do so because 
they voluntarily agreed to apply the tests that you at Food and 
Drug have developed for counterfeits. Is that correct? 

Dr. Woodcock. That’s correct. 

Mr. Dingell. But you have not identified publicly the importers 
or their Chinese suppliers. Is that correct? 

Dr. Woodcock. That’s correct. Some of that we received under 
confidentiality agreements with other countries. 

Mr. Dingell. All right. I’m going to ask that you submit those 
names to the Committee for the purposes of the record. 

Dr. Woodcock. Certainly. 

Mr. Dingell. Now, can you tell me — ^you said that you’ve re- 
ceived these under confidentiality agreements? Is that the reason? 

Dr. Woodcock. Yes. 

Mr. Dingell. What is the authority for you receiving that kind 
of information under confidentiality agreements? Why is it that you 
can’t just receive the information? Why are you constrained in 
what you may do with it or the circumstances under which you can 
receive it? 

Dr. Woodcock. My understanding is that we have signed these 
agreements with other countries in order that they would give us 
the information and that we would be able to give them the infor- 
mation that 

Mr. Dingell. Have you no other way of getting this information? 

Dr. Woodcock. That has been explored extensively because we 
really would like to have free interchange with international regu- 
lators. However, we are constrained by our own laws that restrict 
how much information we can release publicly. And for us to 
give 

Mr. Dingell. Let me try to simplify this, because that clock is 
very cruel. Are you telling me you have no other way of compelling 
the production of this information? 

Dr. Woodcock. Some of it involves foreign firms that have never 
shipped into the United States. 

Mr. Dingell. I know. Have you no other way of getting this in- 
formation? I want you to have the information. 

Dr. Woodcock. Thank you. 

Mr. Dingell. Don’t you think you need the information? 

Dr. Woodcock. It’s what other countries give us voluntarily 
right now, because we have these agreements. 

Mr. Dingell. Dear friend. I’m trying to get some answers to 
these questions, and you must cooperate with me. 

Are you barred — why are you not able to just say, “We want this 
information”? 
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Dr. Woodcock. Actually, my understanding is the concern is, if 
we release — we have lots of confidentiality laws in the United 
States that prevent us from releasing information we have publicly, 
right? And Congress passed those laws. If 

Mr. Dingell. So you need then to have this law changed so that 
you can just go in and say, “We want the information.” is that 
right? 

Dr. Woodcock. If we could freely give information to other coun- 
tries, they would be more willing to freely give it to us. 

Mr. Dingell. We’re going to see that you get the information. 

Now, is it correct that there are other importers that have not 
agreed to voluntarily test their Chinese imports of heparin? In 
other words, you’ve got some companies that have not agreed to 
voluntarily test the imports of Chinese heparin. 

Ms. Autor. The major suppliers of heparin have all agreed to 
test that. Any other heparin coming to the border is stopped and 
tested by us. 

Mr. Dingell. So you have some that have not? 

Dr. Woodcock. May I clarify that, please? 

Mr. Dingell. I’m sorry? Well, yes. Just answer the question, yes, 
please. 

Dr. Woodcock. I do not want to make patients in the United 
States feel afraid, all right? The heparin for injection, as I was try- 
ing to say earlier, that is the kind of heparin used in dialysis labs 
and so forth, that heparin is all being tested, and we know who the 
manufacturers are, and we know who the suppliers are. There are 
many other types of sources, though, that go 

Mr. Dingell. Right. Let’s try and make this very simple. Yes or 
no, you have companies that have not agreed to voluntarily to test 
Chinese imports? Yes or no? 

Ms. Autor. I don’t know if they have refused or if we have not 
had that discussion. But, again, the contaminant is detectible, and 
all heparin coming in is being tested. 

Mr. Dingell. But they have not done so. Is that right? 

Ms. Autor. I’m sorry? 

Mr. Dingell. But they have not done so. Is that right? 

Ms. Autor. At this point, there are suppliers with whom we 
don’t have that agreement. Compounding, for example. 

Mr. Dingell. All right. So you have some that have not. You 
don’t know why? 

Ms. Autor. I am not engaged in those details, sir, no. 

Mr. Dingell. All right. Will you procure the information and tell 
us why? 

Ms. Autor. Certainly. 

Mr. Dingell. And I want you to submit to us the names of the 
companies of which you know that have not agreed to voluntarily 
test their Chinese imports. Please submit that for the record. 

How many of them are there, please? Do you have any idea? 

Ms. Autor. Again, I do not manage those details on a day-to-day 
basis, sir. 

Mr. Dingell. All right. So the situation, then, is that these im- 
porters are being permitted to continue importing even though 
they’ve not signed the agreements that the others have done to re- 
quire voluntary testing. Is that right? 
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Ms. Autor. All of their heparin is being stopped and tested. And, 
again, the contaminated product has heen recalled, and the firms 
that we know that have heen affected, that have been associated 
with contaminated heparin in the U.S., have stopped shipping that 
contaminated heparin. 

Mr. Dingell. ok. So you have stopped them, and you are in- 
specting them. And if I understand it correctly, FDA entry review- 
ers now have an opportunity to investigate or review these sub- 
stances as they come in for a total of 30 seconds. Is that right? 

Ms. Autor. No, sir. I think that 

Mr. Dingell. That’s the average that they have. 

Ms. Autor. That is correct. But, for this situation, I am certain 
that they are stopping it and fully considering it and consulting 
with others in FDA to make sure that there is not contaminated 
heparin entering the U.S. 

Mr. Dingell. Now, that’s a wonderful statement, but how are 
you certain? 

Ms. Autor. Because I believe we have a system in place that 
does that. 

Mr. Dingell. How can you assure me under oath that you are 
able to see to it that these are properly investigated? Now, you’re 
under oath. How can you give me that assurance? 

Ms. Autor. Yes, sir. We have a sampling assignment in place 
which gives direction to the people in the field that they are to stop 
the heparin and ensure that it is being tested before it enters com- 
merce. 

Mr. Dingell. So you are telling me, then, that your instructions 
to the field are just as effective as an import alert? 

Ms. Autor. They should be, yes, sir. 

Mr. Dingell. Can you make that statement again under oath? 

Ms. Autor. Yes, sir. 

Mr. Dingell. Boy, oh boy, oh boy, you have great confidence in 
your oath. 

Now, you have heard, then, of dangerous contaminated product 
that has come in from many sources in China. You have not gotten 
assurances from many of the importers that they will test the raw 
materials or the heparin that’s coming in. And FDA has placed 
only one firm on import alert. 

Please tell me how that is protecting the American public. 

Ms. Autor. Again, sir, I believe that there is adequate protection 
with respect to heparin coming into the United States. And I think 
the question really is, how do we prevent this from happening next 
time? 

And we really need to have a new system in place of corporate 
accountability and better tools and resources for FDA. We need the 
help of Congress to stop this from happening again. 

Mr. Dingell. We are trying to find out, first of all, whether you 
are protecting the American public. It’s pretty clear, on the basis 
just of the questions, that you’re not. 

Now, I’m a friend of Food and Drug. I want you to have the au- 
thority to do what you have to do. I want you to have the pay and 
the personnel and the financial resources that it takes. I want to 
see to it that you have the capability in terms of procuring the co- 
operation that you need from importers and others. I want to be 
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able to see to it that you could assure that manufacturers in China 
meet the same requirements for good manufacturing practices that 
Food and Drug imposes by statute on American manufacturers. 

You cannot tell me that you are able to do that in China. You 
don’t have enough people. You don’t investigate them often enough. 
You haven’t been able to stop the importers from bringing this in 
without the agreements that they’re going to provide the necessary 
inspections in China. American manufacturers have to engage in 
manufacturing using, quote, “good manufacturing practices,” closed 
quote; Chinese don’t. 

How does this situation protect the American public? 

Dr. Woodcock. For heparin, we’re stopping it at the border 

Mr. Dingell. Not all of it. 

Dr. Woodcock [continuing]. Unless we have an agreement with 
the 

Mr. Dingell. You see, you’ve told me enough. Eighty-one people 
have been killed; hundreds have been made sick. It is not only in 
this country that people have been made sick or killed; it is in 
other countries around the world. 

You are imposing constraints only, in a real sense, on a few of 
them. And that’s only by voluntary agreement with the manufac- 
turer and not by actually foreclosing these goods from being im- 
ported until you have an agreement which ensures that the Amer- 
ican importer will properly inspect the plant which manufactures 
this stuff, which has, as you might well know, killed a fair number 
of Americans. 

Dr. Woodcock. We must also remember that this is an essential 
drug, and we can’t simply stop the heparin supply until we have 
put every single thing in place. We have to balance between access 
to heparin and our care in 

Mr. Dingell. In other words, you want to balance between kill- 
ing people and not killing people, as opposed to a balance between 
seeing to it that the laws are properly enforced and people can’t be 
killed. Isn’t that right? 

Why can you not mandate these inspections in China in order to 
protect the American public? Do you have a statutory bar, a finan- 
cial bar? What do you have that causes you all this pain and trou- 
ble? 

Ms. Autor. If I understand the question correctly, sir, you’re 
asking why we don’t mandate manufacturers to inspect their sup- 
pliers. That is not currently the system we have in place. That is 
a system that I think we should move to, where everybody in the 
supply chain is responsible for ensuring the integrity and the qual- 
ity of the components coming to them. That is not historically the 
system we have had. The best way to ensure that we get that sys- 
tem in quickly is to change the laws. 

Mr. Dingell. Why can’t you just say to these importers, ‘You 
don’t test, you don’t bring it in”? Is there a bar to you doing that? 

Dr. Woodcock. Well, testing, that is essentially what we are 
doing. We’re saying unless 

Mr. Dingell. But you’re not doing it. You’ve already told me that 
you’re not compelling them all to test. Some of them have not 
agreed to do so, and so some of them are not doing so. 
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Mr. Chairman, I find Food and Drug to be the most trusting in- 
stitution in the world. You folks are more trusting than a kinder- 
garten class. 

Ms. Autor. I do not believe, sir, that I would be able to put all 
heparin coming into the United States on import alert. I do not be- 
lieve that that would be 

Mr. Dingell. I would be embarrassed, Mr. Chairman, to come up 
here and testify this way. 

I yield back the balance of my time. 

Mr. Stupak. I thank the gentleman. 

Mr. Burgess, for questions, please. 

Mr. Burgess. Thank you, Mr. Chairman. 

A lot of questions are unanswered. Let me just be sure that I un- 
derstand a couple of things now. 

To voluntarily test all Chinese imports, you said that’s not occur- 
ring at the present time, in response to one of the Chairman’s 
questions. But all heparin coming into this country is being tested. 
Those companies are not doing voluntary testing. You referenced 
some of the compounding practices are perhaps not under vol- 
untary testing. But all heparin coming into this country is cur- 
rently being tested. Is that correct? 

Ms. Autor. Yes, I believe that to be true. 

Mr. Burgess. Why don’t we just stop heparin active ingredient 
from coming in from other countries? 

Ms. Autor. There are two reasons. 

One, I think we need to be concerned about potentially causing 
a shortage of a medically necessary drug. 

Two 

Mr. Burgess. Now, would that be important for this committee 
to consider? 

Ms. Autor. Absolutely. 

And, two, under our current legal scheme, I do not believe we 
have the authority to stop all heparin that’s coming in at the bor- 
der. 

What we should have is a system where it’s incumbent upon the 
manufacturers to show to us that their products meet FDA require- 
ments, that they have approval, that they have the quality and the 
integrity and the safety necessary to come in. That’s not currently 
the system we have in place, sir. 

Mr. Burgess. Well, it’s pretty difficult, at least as I try to put 
this all together, with as many foreign manufacturers as we have 
far-flung across the globe and the people that you have to do the 
inspections. But we certainly can drill down on the points of entry 
into this country. 

And that, to me, really seems to be where the rubber meets the 
road on this. Yes, we should have manufacturers that do their due 
diligence in the field, as we heard, I think, you testify to just a few 
moments ago. 

Now, I actually heard Mr. Nelson say that — what did he tell us — 
that corporate due diligence cannot be relied upon. So there’s a lit- 
tle disconnect between what you said and what he said. 

But giving you the benefit of the doubt, at this point, manufac- 
turers cannot assume that the FDA is going to do their quality con- 
trol for them. Is that correct? 
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Ms. Autor. That is correct. 

Mr. Burgess. Manufacturers have an obligation to do that them- 
selves. Is that not correct? 

Ms. Autor. They do. And we should be holding them account- 
able. 

And I think you raise a very important point. Right now, at the 
border, our authorities are 70 years old. We have to show that 
there appears to be something wrong with a product in order to 
keep it out. With drug import lines growing from 142,000 in 2002, 
of drugs, to 312,000 in 2007, to expect FDA at every one of those 
312,000 circumstances, with probably 30 seconds to look, to be able 
to show that there’s something wrong with the drug is not realistic. 
We need a system where it’s incumbent upon the manufacturers to 
show there’s something right about their drug before it comes into 
this country. 

Mr. Burgess. But even with that documentation and that 
verification, still the FDA is going to have to do the testing at the 
point of entry. And you have to have the ability to stop something 
dead in its tracks from coming into this country. Do you have that 
now? 

Ms. Autor. In certain circumstances, we do. It’s not about test- 
ing. It’s about making sure that those requirements are met. And 
we do need to have that authority. We should be able to hold these 
companies accountable. We can do some of that, but we could do 
more with better tools and resources. 

Mr. Burgess. But with testing, with heparin, with recognizing 
what was happening — and then we heard testimony over the pre- 
vious panel that tests would cost 1.7 cents per dose. So that seems 
to me something we should just be doing now with heparin, be- 
cause we know there are people out there that are dishonest, we 
know they have a stealthy way to adulterate the product, and we 
know that people can die as a consequence because of the testi- 
mony you heard from our previous panel and because of the New 
England Journal of Medicine study that just recently came up and 
was part of the informational packet that was handed out. 

We know all these things to be true. So heparin ought to really 
be subject to that additional, whatever it is, the testing, the micro- 
capillary electrophoresis or whatever was done to document the 
safety of the product. That should just be a given now. 

Dr. Woodcock. Yes. We got together with the international 
pharmacopeias, who are the international bodies that set testing 
standards for drugs that move in commerce. 

Mr. Burgess. These are the folks who had the test that didn’t 
work before? 

Dr. Woodcock. Yes. The USP and the European pharmacopeia. 
And so they have agreed to, on an expedited basis, put in new test- 
ing based on the FDA-developed test that would then be required 
to screen the products worldwide. 

Mr. Burgess. Now, let me ask another question that Mr. Shim- 
kus brought up. Surfactant, does that mean — is the active ingre- 
dient surfactant being imported from overseas? I’m not sure I 
heard that correctly. Does anyone know the answer to that? 
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Dr. Woodcock. I don’t know where it’s imported from. I once 
knew, but I cannot remember the answer. We can get back to you 
with that. 

Mr. Burgess. Well, I guess the question I’ve got in my mind is, 
we have this new test for heparin, and we’re going to be pretty cer- 
tain that our heparin supplies are now safe. But what’s next? 

Who is thinking like a criminal and trying to develop the next 
model — the melamine, the ethylene glycol, now the hypersulfated 
chondroitin sulfate? Is there any computer modeling that anyone is 
looking at to try to discern the next level of thuggery that’s going 
to come across our borders from the People’s Republic of China, not 
to mention any particular country? 

Dr. Woodcock. That’s a level of sophistication and information 
management that we don’t have right now. We need to get a grip 
on the basic inventory of firms and their unique identifiers. 

And then that’s another thing. What you’re alluding to, that sort 
of general intelligence about what’s going on there with the drug 
supply and the sources is something we would like to also develop. 

Mr. Burgess. I mean, I don’t know how this happened, but 
you’ve got a patent there in China from 2005, and now 2 years 
later we’re looking at this problem. When someone put all of this 
together, some clever scientific mind who also happened to be not 
just devious but deadly, I just think there’s got to be some way 
we’ve got to be able to try to anticipate these things before they 
happen. 

Because, otherwise, you’re looking at an adverse event reporting 
system that we heard from the dialysis nurse is not — it’s hard to 
aggregate that data and get it in a place where it’s going to be 
meaningful. And we just heard testimony from the last panel that 
a month goes by and we lose two individuals from one family. I 
mean, that’s a pretty harsh reality to have to accept. 

So is there a way to be more proactive about this and try to fig- 
ure out where the next threat is coming from? 

Ms. Autor. Sir, I agree with you, it’s a tragic situation. And I 
believe, with respect to the systems and the threat analysis that 
you’re talking about, I would love to get there. I think we’re a long 
away from there. 

I think there are a lot of things we can put in place in the in- 
terim which would go a long way toward trying to prevent this 
kind of problem. I think having pedigree for products, having good 
distribution in importer practices, having testing for impurities, 
having modern manufacturing signs — all of those things are things 
which will help to ensure the quality and integrity of the drug 
products. 

It may never be possible to anticipate all kinds of thuggery, but 
we can put a system in place that’s looking for it, where the manu- 
facturers are looking for it, the suppliers are looking for it, the im- 
porters, the brokers are all looking for it, and FDA is holding them 
accountable and also looking for it. And that’s where we need to 
go. 

Mr. Burgess. Well, one of our jobs here in Congress, of course, 
is to defend the borders. And this, to me, is fundamental border de- 
fense. And it is one of the things that we ought to be paying for, 
one of the things that Congress ought to fund. 
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We’ve heard a lot of discussion about the President’s budget. 
What is the dollar amount that was given to the FDA in the re- 
cently passed House budget? I realize the House and Senate have 
not come to a unified budget resolution. The President’s number is 
well-publicized and well-criticized. What is the House number? 

Dr. Woodcock. I don’t know the answer to that. I’m sorry. You 
mean particularly for pharmaceuticals? 

Mr. Burgess. Well, for the FDA overall. We were talking about 
the budget increases under the President’s budget didn’t do nearly 
enough. And we’ve heard other figures bandied about today. 

What was the figure that we put to the FDA as a result of our 
budget discussions this year? 

Dr. Woodcock. I don’t know the answer. 

Mr. Burgess. That’s a problem. I don’t know the answer either. 
And I’ve had several good minds working on this for a couple of 
days, and they can’t find the answer either. So, apparently, in the 
most transparent Congress in American history, we don’t know the 
amount of money that we budgeted last month for the Food and 
Drug Administration. 

And that’s a problem in my mind, that we’re willing to criticize 
the work that you do, we’re willing to criticize the White House for 
coming up with a budget, but the reality is we can’t even tell from 
our own budget what we’re going to give you next year. 

That’s assuming we even get to the point where we do Labor- 
HHS appropriations, which, quite frankly. I’m pessimistic that we’ll 
see that happen. 

Let me just ask one last question. We’re going to be involved and 
embroiled in the whole debate over biosimilars here in just a very 
short period of time. What are the implications for the generic bio- 
logies or the biosimilar, the bioidentical drugs, what are the impli- 
cations for that debate from what we’ve learned about the heparin 
issue? 

Dr. Woodcock. I’m fairly expert in this area. I can tell you that 
the production of the recombinant products, which most of the 
biosimilars are, or are being contemplated to be, is very tightly con- 
trolled. And, ordinarily, API 

Mr. Burgess. But not in China. 

Dr. Woodcock. In China, as well. China has very little recom- 
binant fermentation that they’re engaging in now, but I’m sure 
they’re interested in getting into that. 

Mr. Burgess. They certainly are. And if the money is there. I’ll 
bet they follow the money. 

Now, how are we going to protect ourselves if this same lar- 
cenous individual, who has yet to be identified, who slipped this 
stealth product into the heparin, how are we going to protect our- 
selves with the bioidenticals that we’re now charging down the 
road to approve? 

Dr. Woodcock. I think what we have to say is that we need a 
safety net that includes more frequent inspections, protections at 
the border, so that we know what the inventory is and we don’t let 
things in unless they are affirmatively okay. We need the best pos- 
sible science. And we need the IT systems to support all that and 
track these. 
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And those tools for FDA then could be used to hold the manufac- 
turers accountable. That’s a principle of quality management, is 
that the supply chain in every step of the manufacturing maintains 
that quality. We can do that, FDA can do that, if we have the tools. 

Mr. Burgess. But we didn’t do it with respect to the active phar- 
maceutical ingredient for heparin. 

Now, let me just ask you this one last question. Are we ever 
going to get to the point where we have a synthetic heparin and 
we don’t have to rely on animal sources? 

Dr. Woodcock. Yes, there certainly are alternatives on the mar- 
ket now to heparin for some indications. And there are certainly in- 
dividuals or firms that are interested in developing synthetic 
versions. 

However, of course, there’s a cost differential, and there’s a great 
interest in the country in holding down health-care costs and keep- 
ing affordable drugs on the market. And these two things are a 
tension. 

Mr. Burgess. Thank you. 

I’ll yield back, Mr. Chairman. 

Mr. Burgess. Thank you. 

I yield back, Mr. Chairman. 

Mr. Stupak. I thank the gentleman. 

Ms. Schakowsky, for questions, please. 

Ms. Schakowsky. Thank you, Mr. Chairman. 

Ms. Brown, I would like to ask you a few questions. 

From February 20th of this year to February 26th, you were the 
investigator on an FDA team who inspected the Chinese plant, ac- 
tually went there, known as Changzhou. 

After all this time. I’m still wondering how to pronounce it. Is it 
Changzhou? 

Changzhou SPL, which supplied the purported tainted heparin. 
Is that correct? 

Ms. Brown. Yes. 

Ms. Schakowsky. And your inspection of Changzhou SPL re- 
vealed significant deviations from U.S. current good manufacturing 
practices. Isn’t that correct? 

Ms. Brown. Yes. 

Ms. Schakowsky. And I would like to ask you some questions 
about this inspection and your findings. 

First, isn’t it true that you found that Changzhou SPL’s proc- 
essing steps provided no assurance that they were capable of re- 
moving impurities? 

Ms. Brown. Yes. 

Ms. Schakowsky. And isn’t it also true that you found that 
Changzhou SPL failed to have adequate systems for evaluating 
both the crude heparin and the suppliers of crude heparin to en- 
sure that the product was acceptable for use? 

Ms. Brown. Yes. 

Ms. Schakowsky. And, in fact, didn’t you find that the 
Changzhou SPL received crude heparin material from an unaccept- 
able workshop that was used to manufacture heparin, manufacture 
heparin API, and that this API was imported into the United 
States? 

Ms. Brown. Yes. 
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Ms. SCHAKOWSKY. And you also found that Changzhou SPL 
failed to ensure raw materials were of an acceptable identity, qual- 
ity, and purity before use. Isn’t that correct? 

Ms. Brown. Yes. 

Ms. SCHAKOWSKY. Now, Can you tell us why understanding the 
origin, quality and purity of these materials are essential for meet- 
ing good manufacturing practices, particularly when you’re making 
a biologic such as heparin? 

Ms. Brown. In particular for heparin, the certificate of analysis 
that came with the crude material into Changzhou SPL was the 
only source identifying it as crude heparin from a porcine source. 

Ms. SCHAKOWSKY. From a 

Ms. Brown. From pigs. 

Ms. SCHAKOWSKY. I see. And why is that important, the fact that 
that was the only document? 

Ms. Brown. Because Changzhou SPL actually had just begun 
PCR testing, which verified the pig origin of the crude heparin in 
June or July of 2007. So it was a relatively new test that they were 
doing. Prior to that, they hadn’t done it at all in China. 

Ms. SCHAKOWSKY. I see. Didn’t you find that the test methods 
performed by Changzhou SPL had not been verified to ensure suit- 
ability under actual conditions of use? Is that what you’re saying, 
that it was unverified? 

Ms. Brown. Yes, unverified. The tests that they ran were USP 
compendial methods, and we ask firms to verify that the methods 
are suitable for use with their particular product. 

Ms. SCHAKOWSKY. I see. So what does it mean when the FDA 
says that Changzhou SPL’s test method had not been verified to 
ensure suitability under actual conditions of use, and why is this 
important? 

Ms. Brown. Well, one of the tests that they ran was a protein 
test that was a turbidity test. They put a required solution in a big 
test tube and then added their substance to it. And if turbidity 
showed up, then the crude heparin did not have protein in it. And 
if it didn’t show up, then there was protein there. Or — I think it 
was the opposite. If it got turbid, there was protein in it. So it’s 
kind of a crude test. 

And the first steps of the purification process for heparin in- 
volves getting rid of protein. So they tried to do process validation, 
and they used this turbidity test in the process validation too, and 
they never showed that it was repeatable. 

Ms. SCHAKOWSKY. OK. 

Ms. Brown. So it may not have been suitable for use as an in- 
process test and even as a finished product test. 

Ms. SCHAKOWSKY. And you reported that? 

Ms. Brown. Yes. 

Ms. ScHAKOWSKY. You found that the equipment SPL used to 
manufacture heparin was unsuitable for its intended use. Isn’t that 
correct? 

Ms. Brown. Yes. 

Ms. SCHAKOWSKY. And how was it unsuitable? And why is this 
important? 

Ms. Brown. There were three different pieces of equipment that 
I found unsuitable for use. 
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The first one was these big polyethylene tanks that they dis- 
solved heparin up in just prior to the last manufacturing step, 
which was a lyophilization — a freeze-drying step. And these PE 
tanks were scratched on the bottom, very scratched, as though 
somebody had been chopping stuff out of them with plastic. Like, 
I could — I ran my fingernail along it. It was like playing an accor- 
dion. And there was also stuff adhering to the bottom of these 
tanks, and they were marked 

Ms. ScHAKOWSKY. This is inside the tanks? 

Ms. Brown. This is on the inside of the tanks where crude hep- 
arin would be right before it became the API, right? So I scratched 
stuff off the inside of the tank. And this was a tank that was 
marked clean. 

A second PE tank I turned over and liquid fell out of the handles, 
the molded, PE, it comes from a mold, polyethylene — and a liquid 
fell out of the handles into the bottom of the tank. And it was 
marked clean. So it wasn’t a clean tank. 

Ms. ScHAKOWSKY. “Stuff.” Do we know what stuff was in there? 

Ms. Brown. The stuff I scratched off? No, I don’t know what it 
was. It was a little gray-colored. It wasn’t white, is all I know. 

Another piece of equipment was the centrifuges that they used 
to get rid of the waste protein. They used two of them. They had 
one that would be in use, and then they’d clean the sludge out of 
the other one while — to find out how long they should run the one 
that was going, like, will it last 30 minutes without getting too full? 
And that was a very unusual manufacturing step. It wasn’t de- 
scribed in the procedures for how to use the centrifuges. So you 
had to actually be at the plant to figure out what they were doing. 
Normally, you see one centrifuge and you run your material 
through it and separate the solid from the liquid. 

The third piece of equipment that was a little — that was out- 
standing to me was their lyophilizer. They didn’t have the software 
that would provide for the person running it, for the parameters 
that he put 

Ms. SCHAKOWSKY. What is that? 

Ms. Brown. Oh, the lyophilizer is the big freeze-dryer. So you 
put in these trays of liquid, and they turn into solid after days, 
sometimes. You freeze the liquid, and then you warm it up slowly, 
and they’re under vacuum, so it turns into a solid material. 

All right. So for this lyophilizer, there were no records of the ac- 
tual parameters that were punched into the screen at the front of 
it — but there was no screen at the front of it. There was no way 
to tell what temperatures they actually used to dry the material. 

Ms. ScHAKOWSKY. So this is clearly substandard or not up to par 
on what it should be? 

Ms. Brown. Yes. The settings weren’t there. 

Ms. ScHAKOWSKY. They just weren’t there. 

Why couldn’t Baxter’s audit have found these things, do you 
think? 

Ms. Brown. I don’t know. I walked through facilities as part of 
my inspection. I don’t know if they did that. 

Ms. ScHAKOWSKY. In your book, if you would — do you have it? 

OK. If you could hand that to her. 

It says 18, which is Exhibit 18 in the exhibit book. 
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Ms. Brown. OK. 

Ms. ScHAKOWSKY. OK. Item F of that EIR states the following: 
“there was no person with special knowledge of heparin at the firm 
to guide decisions made by the quality unit.” 

So, Ms. Brown, I would assume that if a plant was making hep- 
arin API, it would want to have a person with, quote, “special 
knowledge,” unquote, of that product in case deviations from any 
manufacturing process were observed. Wouldn’t you agree? 

Ms. Brown. I think it’s — they had a quality unit there, which 
consisted, I believe, of four people. And they were trying to track 
what was going on at the firm. 

The person with the special knowledge I mentioned because, 
when I arrived, management was aware that there were Baxter re- 
calls and that there were adverse drug events and deaths in the 
United States. It was middle of February. And the general man- 
ager of the firm, Mr. Wang, was the one who described the process 
to me and the process of how he thought that impure materials 
were removed from the crude heparin to make it into the heparin 
API. And he said he wasn’t a heparin expert. 

And so, he was really the person who gave me my fullest extent 
of knowledge during the inspection. 

Ms. ScHAKOWSKY. So neither he nor the others had any special 
knowledge. He had the most knowledge, you’re saying? 

Ms. Brown. I believe so. Yes. 

Ms. ScHAKOWSKY. OK. Thank you very much. I think I’ve run 
out of time. I appreciate your answers. 

Ms. Brown. Thank you. 

Mr. Stupak. All right. Just a couple of follow-up questions, if I 
may. 

Ms. Brown, I want to thank you for your thorough inspection of 
this Changzhou facility. I couldn’t help but notice that, during the 
testimony of our first panel, especially the family members, you 
were touched by that. And I could see that it brought home to you 
the importance of the work you do day-in and day-out and many 
of the employees at the FDA. So we thank you. 

Let me ask you this question, Ms. Autor. You said, we should 
hold them responsible, being Baxter, in response to a question put 
by Mr. Burgess. 

Now, this plant was never inspected in China by the FDA. Is 
that a violation of the law, to send active pharmaceutical ingredi- 
ents from a plant that’s never been inspected for sale here in the 
United States? 

Ms. Autor. Well, I’m not a lawyer for the agency, so you could 
ask them. But my understanding is that is not a violation, no. 

Mr. Stupak. It is not a violation. 

Ms. Autor. No. No. But obviously, the law could be changed to 
allow that and to give FDA, for example, the authority to require 
a recall. Right now, we can’t even require a recall if there is a prod- 
uct in commerce that we believe is dangerous. We can only ask. 

Mr. Stupak. Can you tell me the last time the FDA asked for 
recall authority? 

Ms. Autor. I cannot offhand, but I can tell you right now that 
I think it is something that would be very helpful to the agency. 
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We have it for devices; we don’t have mandatory recall authority 
for drugs. 

Mr. Stupak. Dr. Woodcock, has FDA ever asked for recall au- 
thority? 

Dr. Woodcock. I don’t know. 

Mr. Stupak. I can tell you the answer right now. I have heen 
here for 12 years. And the answer is no, you have never asked for 
it. 

Dr. Woodcock. I do not know. 

Mr. Stupak. OK. Let me ask you this: is it a violation of the law 
to ship a product from China from a plant that has not been ap- 
proved to the United States? Do you know that? 

Dr. Woodcock. My understanding is, as Ms. Autor said, is it is 
not a violation of the law. 

Mr. Stupak. OK. So for Baxter having them send products to the 
United States from a plant that was never inspected by the FDA, 
there’s no penalty the FDA can assess to them? There’s no fines, 
no costs, no nothing, right? 

Dr. Woodcock. That’s my understanding. 

Ms. Autor. And we don’t actually have civil money penalty au- 
thority for drugs at the moment. 

Mr. Stupak. I realize that. I realize that. Would you like that au- 
thority? 

Ms. Autor. I would. 

Mr. Stupak. Would you? OK, good. 

Let me ask you this, some questions Mr. Dingell asked. And it’s 
my understanding, currently the burden of proof is on the FDA to 
document that a drug is unsafe. Is that correct? 

Dr. Woodcock. Yes. 

Ms. Autor. The burden is that we must show that it appears to 
be adulterated or misbranded or unapproved. 

Mr. Stupak. OK. So wouldn’t it make the FDA’s job of protecting 
Americans a lot easier if foreign firms had the burden to prove that 
their drugs are safe before they ever could be shipped to the United 
States? 

Ms. Autor. Absolutely. 

Dr. Woodcock. Yes. 

Mr. Stupak. OK. Is that authority you’re going to ask for? 

Ms. Autor. I cannot speak to what the agency will officially ask 
for. As somebody who does this day-in and day-out, I can tell you 
that would be a very useful tool. 

Mr. Stupak. Would you agree with that. Dr. Woodcock? 

Dr. Woodcock. Yes. 

Mr. Stupak. Is that authority you would ask for, as head of the 
Center for Drug Evaluation and Research? You evaluate these 
drugs, so it would be your department that would have to make 
that determination. Is that authority you would ask for? 

Dr. Woodcock. Again, we don’t ask for authorities directly. This 
would be a tool that the Center for Drug Evaluation and Research 
would find very helpful. 

Mr. Stupak. You’re right. You don’t ask for authority directly, 
you just said. And so, how do you work with Congress then, if you 
never ask us for the authority? If you’re supposed to be the expert. 
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how are the Members of Congress supposed to know, if you never 
ask for the authority? 

Dr. Woodcock. Well, we are providing you with this input right 
now, that we feel this would he a very useful authority, along with 
civil money penalties, the ability to stop products at the border and 
not let them in, mandatory recalls and so forth. 

Mr. Stupak. How about subpoena power? Would you like sub- 
poena power? 

Ms. Autor. I think that would be very useful. 

Mr. Stupak. Dr. Woodcock? 

Dr. Woodcock. I agree with that. Yes. 

Mr. Stupak. Hallelujah. I asked you that a few years ago; you 
said, no, you didn’t need it. I’ll bring back the testimony, just so 
you know. We’re making progress. We’re making progress. 

Let me ask you this question. Go to Exhibit No. 20 , if you would. 
Dr. Woodcock, in the exhibit book. Exhibit No. 20 . 

OK. Now, in your heparin investigation, this is — you’ve got Ex- 
hibit No. 20 . It’s a 3-page report here. 

Dr. Woodcock. I have an establishment inspection report, tab 

20. 

Mr. Stupak. OK. Now, were you able to make this inspection of 
this — consolidators for heparin, correct? 

Dr. Woodcock. Is this Hangzhou? 

Mr. Stupak. Yes. 

Dr. Woodcock. Yes. Yes. 

Mr. Stupak. OK. Now, there were two, and you were able to 
make this — there were two consolidators. Were you able to inspect 
the other consolidator? 

Ms. Autor. I think Ms. Brown could best talk about what hap- 
pened in China. 

Mr. Stupak. Ms. Brown? 

Ms. Brown. Yes, I inspected both. 

Mr. Stupak. Did you have any trouble obtaining the information 
or going through these plants, getting the information you re- 
quested? 

Ms. Brown. Yes, I had a little trouble at both of them. 

Mr. Stupak. At both of them. In what way? What would the 
trouble be? In gathering information? Allowing us to see things? 
Explain that. 

Ms. Brown. At Changzhou Techpool, we had no trouble access- 
ing records or walking through the facility, but we couldn’t copy — 
get copies of any of the records that we had looked at. 

Mr. Stupak. OK. 

Ms. Brown. That is the first one. 

At Hangzhou we were able to walk through, but we were not 
able — that was only on one day. The next day, we were refused fur- 
ther walks through the lab, which we hadn’t walked through. 

Mr. Stupak. But a lab would be critical, would it not, to deter- 
mine what happened? 

Ms. Brown. Yes. And we were refused access to all records. And 
I think, as I recall, the president of the firm didn’t want to answer 
any more questions about the — that would be like an inspection. 

Mr. Stupak. OK. Well, Dr. Woodcock, you mentioned in your tes- 
timony this international agreement that you have with China, a 
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memorandum of agreement. Dr. von Eschenbach mentioned it last 
week when we were talking about heparin when he was here. 

So how does this agreement help, if you can’t go to the lab, they 
won’t answer your questions, and you can’t make copies of records? 
How does that help us be safer and do our inspections that are re- 
quired? 

Dr. Woodcock. Well, obviously, we need the ability to do those 
things for any supplier. And we need the ability to not accept the 
API, whatever it might be, if we have not been able to do the in- 
spection. 

And Debbie might say more about the agreement. 

Ms. Autor. I believe the memorandum of agreement with China 
was useful in that it helped us to expedite these inspections. We 
were able to get to Changzhou SPL, for example, in something like 
5 days, which is relatively unprecedented. And it helps by estab- 
lishing opening lines of communication between us and the Chinese 
regulators. But 

Mr. Stupak. But it doesn’t help you to get in the labs, doesn’t 
allow you to make copies, doesn’t allow you to talk to the employ- 
ees. 

Ms. Autor. It does not. It does not. 

Mr. Stupak. So you get to the country a little faster and you can 
see where the place is located, and that’s about it, right? 

Ms. Autor. The agreement is a start, but it is not the answer 
to all Chinese drug quality issues. That’s correct, sir. 

Mr. Stupak. Well, Ms. Autor, isn’t it really true that — ^because 
Baxter’s audits found this plant to be satisfactory, had it not been 
for the heparin crisis, the subsequent FDA inspection of this plant 
would likely be shipping drug product into the United States? 

In other words, you wouldn’t have known this plant was oper- 
ating out of compliance without good manufacturing practices, had 
it not been for the crisis, in the physical inspection, right? 

Ms. Autor. I’m not sure I follow the question, sir. I’m sorry. 

Mr. Stupak. All right. You would have never known that this 
plant was even operating, without this heparin situation, right? 

Ms. Autor. But for the heparin situation, this firm would have 
been considered for inspection on an annual basis, along with the 
other 

Mr. Stupak. Thirty or 40 years from now. 

Ms. Autor. It would be put in the list of roughly 3,300 facilities 
that are ranked. And I can’t say exactly with application of our risk 
model whether or when this would have come up for inspection. 
And, again 

Mr. Stupak. If you receive from a manufacturer a certificate — 
did you receive a manufacturer’s certificate here from Baxter that 
this plant was manufacturing heparin and that it passed their in- 
spection? Would the FDA have received that information? 

Ms. Autor. No, sir, probably not. 

Mr. Stupak. That’s for Baxter’s internal use, then, right? 

Ms. Autor. Yes. 

Mr. Stupak. How do you become aware, then, of a plant that is 
manufacturing and is going to ship a product, an API, an active 
pharmaceutical ingredient, to the United States, how do you be- 
come aware of it? How does the FDA become aware of it? 
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Ms. Autor. Well, there is our registration and listing system, 
and there also is a system at the border where we keep a count 
of who is coming 

Mr. Stupak. What is the sanction if people don’t register with 
the FDA? 

Ms. Autor. If a foreign facility is not registered and not listed, 
if it’s not listed, its product would be considered to be misbranded. 
And, at this point 

Mr. Stupak. But how do you know that? I mean, if someone 
doesn’t tell you, we’re starting up this plant in Changzhou, China, 
how do you know? You don’t know, do you? 

Ms. Autor. We would know at the border that they’re bringing 
a drug in, that’s correct. 

Mr. Stupak. OK. 

Dr. Woodcock. In addition, for most products in the United 
States, just to be clear, that are approved products, they must sub- 
mit an application for the particular plant, a manufacturing sup- 
plement to allow that plant to be used, the material from that 
plant to be used as an ingredient in the finished drug product. 

That’s not true for monograph products. It’s not true for 
compounding. And so there are a few other instances where that 
is not the case, and we have to rely on registration and listing. 

Mr. Stupak. But, really, without an inspection, you don’t know 
what a plant’s producing, right? 

Dr. Woodcock. That’s right. And that’s why we try to go to — 
for pre-approval inspections to plants. This was an error that we 
did not visit this plant the first time. 

Mr. Stupak. And we don’t know if a plant is meeting the good 
manufacturing practices unless it’s inspected? 

Dr. Woodcock. That’s correct. 

Mr. Stupak. Do you know how many plants are out there that 
have not been inspected? 

Ms. Autor. I imagine there are a quite a few. The number of for- 
eign sites making FDA-regulated drugs in 2001 was about 1,200. 
In 2007, it was about 3,000. And our number of drug inspections 
has actually declined from 2001 to 2008. 

Mr. Stupak. And your IT information, OASIS, says it could be 
as high as 7,000, correct? 

Ms. Autor. I would rely on the drug registration listing and not 
on OASIS for that number, sir. 

Mr. Stupak. Really? Why do you have two sets of numbers then? 

Ms. Autor. We certainly need to improve our IT systems, and 
we’re working to do so, absolutely. 

Mr. Stupak. I’ve been hearing that since 1998. 

Mr. Shimkus, questions? 

Mr. Shimkus. Thank you, Mr. Chairman. I just have a brief one. 

The question is after — Ms. Brown, we appreciate your inspection. 
So you go, and you inspect, and you give a report, and that report 
goes to the administration. 

And it’s kind of an intro to you, but response to Dr. Woodcock 
or Ms. Autor, or whoever’s the best answer. 

When would we expect that FDA inspector to return to that facil- 
ity? Does anyone know? 

Ms. Brown. I would only return if I got an assignment. 
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Mr. Shimkus. ok. 

Ms. Autor. How soon would we return? I’m sorry 

Mr. Shimkus. There’s a lot of identified problems with this facil- 
ity. What triggers our return? 

Ms. Autor. I expect at this point that the company will respond 
to our warning letter in writing, and we will go back and verify any 
corrective actions that they’ve undertaken before we consider this 
issue to be resolved. 

So I think it would probably be within the space of about a year, 
depending on where they respond and how they’ve responded. But 
that’s a guess. 

Mr. Shimkus. So if the company then writes in a response and 
ends up saying, “We’ve corrected all these deficiencies,” what’s the 
timeliness of a return inspection? 

Ms. Autor. We would go back — we’d have to look at the response 
and see how adequate it was. If we got to a point where we felt 
there had been an adequate written response, then we would make 
it a priority to go back there. But it could be a matter of months, 
it could be a matter of years, depending on the response. 

Mr. Shimkus. If it was an inadequate written response, you 
would go back? 

Ms. Autor. No, if it was adequate. Remember, at this point 

Mr. Shimkus. But if it is an inadequate response 

Ms. Autor. Then we would tell them it’s inadequate. At this 
point, they’re not allowed to ship products into the United States. 
So how quickly we will go back there will depend on when we think 
these issues might be resolvable and they may be allowed to 
ship 

Mr. Shimkus. And have we ever reauthorized facilities to ship 
again with an adequate written response without a follow-up in- 
spection? 

Ms. Autor. Not when there’s an import alert. We would go back 
for an inspection. 

Mr. Shimkus. Say that again? 

Ms. Autor. If there is an import alert, as there is here, where 
all the company’s products are detained at the border without 
physical examination, we would go back and verify that the correc- 
tive actions are adequate and have been adequately implemented 
before we lifted that import alert. 

Mr. Shimkus. You used a terminology that there is a risk model. 
Is there a risk model? 

Ms. Autor. There is a risk model, sir, which involves taking the 
foreign inventory and we run it through our domestic risk model, 
which means we rank the facilities based on risk presented by the 
product, process, and facility. And we then, from there, look at 
other factors, like when the facility was last inspected, when they 
shipped to the United States, and various other things. And we use 
that to rank our foreign facilities for inspection. 

However, given the fact that we have roughly 3,300 foreign facili- 
ties, we rank about 100. And then we end up inspecting, say, 300 
or so. It doesn’t — I would not tell you that that risk model therefore 
means that we have covered all high-risk foreign facilities. 

Mr. Shimkus. And then I want to end up on just — since we have 
you here, and Members do this every now and then. How does this 
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whole debate about our processes, and with a pharmaceutical com- 
pany that we know of and we have these problems, how does this 
affect our ability to know the safety and efficacies of drugs that are 
reimported? 

Ms. Autor. You are talking about personal importation? 

Mr. Shimkus. Yes. 

Ms. Autor. I believe that that also raises public health concerns, 
because we do not know where those products come from. We do 
not know the conditions under which they were manufactured. We 
do not know the conditions under which they were stored or their 
labelling. Another issue where there are quality concerns. 

Mr. Shimkus. There is really no trail there? 

Ms. Autor. Correct. Correct. And even at this point, we do not 
have pedigree for drugs coming into this country. And that would 
be very useful, as well as the ability to inspect importers and to 
prohibit sale of drugs, for example, that weren’t declared as drugs 
when they were imported. 

Mr. Shimkus. Yes. And I know that’s something that, in previous 
Congresses, this committee itself had done a lot of good work on 
reimportation. 

I’m just going to yield the rest of my time to Dr. Burgess. 

Mr. Burgess. Thank you. I appreciate the gentleman yielding. 

When we had our food safety hearings earlier this year, the com- 
parison with FDA and USDA on the concept of equivalence — the 
United States Department of Agriculture requires the facilities, al- 
though they’re in a different country and they may do things dif- 
ferently, that they be equivalent to the standards that we have in 
this country — and we learned that there is no standard of equiva- 
lence for imported food from the jurisdiction of the FDA. 

Does this concept of equivalence apply to the active pharma- 
ceutical ingredients that are imported? 

Dr. Woodcock. Yes, it applies. We would require these to meet 
U.S. standards. It is more about our ability to find them, track 
them, keep them out and hold the manufacturers accountable. Be- 
cause we don’t have the reach, as we have said, and we don’t have 
the tools, the authorities, to do this as effectively with this flood 
of imported drugs coming into the country. But they are supposed 
to be to our standards — to meet our standards. 

Mr. Burgess. When you say “authority,” do you lack the author- 
ity in a foreign country to go in and make the demands that it be 
equivalent to United States manufacturer? 

Ms. Autor. We do not have the authority to demand entrance to 
a foreign facility. We do have the authority to keep things out of 
the country that appear not to comply with our standards. 

Mr. Burgess. Now, when we had — and it may be a little bit of 
a different jurisdiction, but certainly with food safety and certainly 
as applied to the Consumer Product Safety Commission, which is 
obviously a different agency but still some of the same concepts 
apply, it seems like we’ve been told at several different junctures 
that we can’t keep things out because of trade agreements, that 
that then becomes an issue for international trade. 

Has that become an issue for the active pharmaceutical ingredi- 
ents? 
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Ms. Autor. I’m not a trade expert. I think there are concerns 
raised with respect to putting different burdens on foreign com- 
merce than on domestic commerce. But I think 

Mr. Burgess. Has that been at all an impediment toward getting 
the absolute import ban that you were after? 

Ms. Autor. I think, at this point, the biggest impediment is the 
standard in our law which requires us to show an appearance of 
a violation. And that’s a difficult hurdle to overcome. But I think 
that if we can meet that burden, then I have not heard trade con- 
cerns raised at that point. 

But, again, if it were incumbent upon the manufacturers to show 
us that their products should come in, then that would be a much 
easier burden on the agency and a much better way 

Mr. Burgess. Can you state that again for me? 

Ms. Autor. Yes. If it were incumbent on the manufacturers or 
the importers to show us that their product meets FDA require- 
ments before they are allowed to come into this country, then that 
would be a much tighter net and a much better way of ensuring 
the safety and integrity of the American drug supply. 

At this point, it is incumbent upon the FDA. And, for example, 
if we have not been into a facility, we can’t keep the product out 
just because we haven’t been there. And at this point, there are a 
lot of facilities, as we said, that we have not been in. 

Mr. Burgess. What prevents you from having that higher stand- 
ard, tighter net, that you just described? 

Ms. Autor. Well, the standard in the law is the same one it’s 
been since 1938. It talks about an appearance of a violation, which 
is really based on, I think, historically, looking at the product and 
seeing if there is something wrong with it, and obviously that’s an 
antiquated concept. 

Mr. Burgess. Yes, it would seem so. And I guess I’m having 
trouble with the fact that it hasn’t been looked at, addressed. I 
mean, Mr. Stupak has been here for 12 years, 14 years. He hasn’t 
fixed it yet after all this time? 

Mr. Stupak. I’m in the majority now. I’m going to get to it, Mike. 

Mr. Burgess. When? When? You’ve been in the majority for 14 
months. I mean, it’s time, Mr. Chairman. 

Ms. Autor. I think if you look at the history of food and drug 
law, sir, you will see that it is often a crisis that compels change. 
And it is often not until a crisis that a change is made. But I would 
submit that we currently have a crisis and an opportunity to make 
real change. 

Mr. Burgess. I would agree with that observation. 

Now, do you think that your inability — or the fact that you had 
to demonstrate that the product was harmful before you could 
issue the import ban, did that in any way interfere with the prod- 
uct recall that was going on in this country? Did that slow things 
down? 

Ms. Autor. I think that we have been able to, on a rapid basis, 
put in the necessary safety net with respect to heparin. It would 
be a little easier if we were able to put in an import alert for all 
heparin and say, you have to show us the test results before the 
product comes in. I do not believe we currently have the authority 
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to do that. But, again, I believe that we put in an adequate safety 
net promptly with respect to all imported heparin. 

Mr. Burgess. Of course the question probably should be asked 
to the manufacturer. But it seems like it would be in their enlight- 
ened self-interest not to allow a product into the country that 
would then be damaging to them just even from a publicity stand- 
point or the negative branding that would occur, or undoubtedly 
has occurred, because of this situation we find ourselves in now. 

Dr. Woodcock. All the major manufacturers are doing testing. 
In fact, they voluntarily went back and looked at all their prior lots 
of API, back into 2006 and so forth. 

What we’re talking about, though, there are many smaller uses 
of heparin, smaller manufacturers and so forth, who may not have 
the capacity to test. So we’re stopping all those, making sure we 
test them or they’re tested before they get in. 

Mr. Burgess. I guess the point I’m trying to get at, though, is, 
was there anything in this restrictive standard that you have that’s 
been in place since 1938 that delayed getting the appropriate recall 
done of the product? Was the manufacturer less likely to go for- 
ward with the recall because you had to comply with the 1938 law? 

Ms. Autor. I would not say it delayed it. But because of the ap- 
pearance standard, the burden is on the agency initially to do the 
sampling of the heparin and the testing of the heparin that’s com- 
ing in. Whereas, if the burden were different, if it were the manu- 
facturer’s responsibility to show that their product complied with 
our requirements, then we could ask them to give us the data in 
the first place to let the products in. 

With respect to the actual recall of products and interstate com- 
merce, at this point I would not say there was particular resistance 
by the manufacturers to do the recalls or delay because of our au- 
thority. But, in my experience, there certainly have been situations 
where manufacturers have been reluctant to do recalls and they 
have been delayed because we did not have the authority to order 
those recalls. 

Mr. Burgess. But that was not the case with this product recall? 

Ms. Autor. No, sir. 

Mr. Burgess. And in fact, when the dawning first started to 
occur that there was a problem, but perhaps the depth and the 
breadth of the problem was not anticipated, was there a concern 
that we were going to remove a product from the armamentarium 
that was very necessary for some medical therapies to continue? 

Dr. Woodcock. Yes. And we have a shortage team and routinely 
in our operations have to look at, for medically necessary drugs, 
the balance between creating a shortage and losing lives, perhaps, 
because there’s a shortage of an essential drug, versus a recall. 
And so we operated that, in this case, because this particular man- 
ufacturer’s supplying about half the U.S. heparin supply, is my un- 
derstanding, of this type of heparin, USP heparin for injection. 

Mr. Burgess. How long did it take before you, as an agency, 
were convinced that you had an alternative, a satisfactory alter- 
native stream of product to meet the medical demands? 

Dr. Woodcock. It didn’t take us a very long time. We have a 
very, very good shortage team. I can’t tell you exactly, because we 
were — the initial thought by the GDC, for example, was this was 
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yet another problem with the dialysis tubing or the membranes 
and so forth. And so it took a while to sort out and then actually 
link it with Baxter. 

And then it was felt perhaps it was just the large multi-dose 
vials, because those were the ones we got reports on. That was put 
into play. And then we got a bigger picture, the bigger picture that 
it might be associated with all of the heparin, the vials of heparin 
that Baxter was shipping. 

Mr. Burgess. Has the agency prepared a timeline as to when the 
first reports were coming in, when your involvement was, when 
Baxter’s involvement was? 

Dr. Woodcock. Yes. 

Mr. Burgess. Is that something you could make available to the 
committee? 

Dr. Woodcock. Yes. 

Mr. Burgess. OK. I would appreciate that. 

Mr. Chairman, I yield back the balance of my time. 

Mr. Stupak. I thank the gentleman. 

Just a quick question. Now, the FDA will have to go back and 
reinspect this plant before it can ship heparin to the United States, 
correct? 

Ms. Autor. Yes. 

Mr. Stupak. Who pays for that, the taxpayer or the manufac- 
turer of the heparin? 

Ms. Autor. The taxpayer pays for that. We do not have any au- 
thority to have anyone else pay for that, at this point, sir. 

Mr. Stupak. OK. When you go back to do the reinspections, is 
there any limitation on what you can inspect? Is it going to be just 
the plant? Or can you go back to the workshops where this heparin 
first originates, as you had indicated earlier it might be helpful to 
inspect those? 

Ms. Autor. We can go back. I cannot say whether they will 
admit us or not, or whether they will allow us to do a full inspec- 
tion. We can certainly go there and ask to inspect. 

Mr. Stupak. So it’s still up to them whether or not you will be 
able to inspect the workshop or the consolidator or things like that. 

Ms. Autor. Correct. In this country, if an inspection is refused, 
we can go to court and seek a warrant. We cannot do that in a for- 
eign country. 

Mr. Stupak. OK. 

Dr. Woodcock, you indicated a couple of times to Mr. Burgess and 
Mr. Shimkus that we should hold the drug manufacturers respon- 
sible. It seems to contradict the policy of the FDA. 

Drug manufacturers must be held responsible for drug safety, 
you say. But how do you justify, then, the position of the Office of 
the Chief Counsel that companies making approved drugs, like 
Baxter, should not be held liable in State courts for injuries caused 
from drugs like heparin because it was approved by the FDA? 

So how do we hold them responsible if you are going to give them 
immunity from prosecution for injuries because they were FDA-ap- 
proved, even though we have adulterated drugs which, unfortu- 
nately, we have deaths associated with? 

How do you justify that? It seems like a contradiction. 
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Dr. Woodcock. I was saying that we need to hold manufacturers 
accountable for the compliance and for quality throughout the en- 
tire supply chain. 

As you know, I’m a physician. I’m not really qualified to com- 
ment on the liability issues. 

Mr. Stupak. But don’t you see the contradiction there? Just be- 
cause the FDA approves a drug doesn’t necessarily mean that it’s 
always going to be safe, does it? Because it can be adulterated, like 
heparin or melamine or DEG in toothpaste that we’ve seen before. 

Dr. Woodcock. That’s correct. 

Mr. Stupak. OK. I have nothing further. 

Mr. Burgess? 

Mr. Burgess. If I could just clarify one point. Now, at this junc- 
ture, we can’t say for certain if this contamination of the heparin 
was intentional or unintentional? 

Dr. Woodcock. We have no evidence one way or the other. 

Mr. Burgess. Could I just ask under what plausible scenario it 
could be unintentional? 

Dr. Woodcock. Through our chemical analysis and our collabo- 
rators, we were able to discern that this was chemically modified 
chondroitin sulfate. 

Mr. Burgess. Right. 

Dr. Woodcock. And it is not — we have also done investigations 
and determined it really wouldn’t be present in the pig, in the ani- 
mal. So it wouldn’t be an impurity that would have resulted from 
problems, say, in the purification process. 

Mr. Burgess. You are telling us it was intentional because it ap- 
peared in multiple manufacturing sites and in multiple locations? 

Dr. Woodcock. That’s certainly the highest probability. 

Mr. Burgess. And the pig didn’t suddenly change genetically to 
start manufacturing this stuff in its gut. Someone put it in. 

Dr. Woodcock. We looked into that, because possibly the viral 
disease that was in China or whatever might have altered the sul- 
fation patterns of the chondroitin sulfate. And we have concluded 
that this is not a naturally occurring sulfation pattern. 

Mr. Burgess. I am reassured to know that. So no spontaneous 
generation of this stuff within the pig’s intestine. 

Dr. Woodcock. That’s right. 

Mr. Burgess. So under what plausible scenario could it be unin- 
tentional? 

Dr. Woodcock. Well, it is hard to determine how it could have 
been introduced accidentally. In some cases, as was said earlier, 
the contamination was up to 20, 30 percent or higher of the hep- 
arin. And that does strain one’s credulity that it could have acci- 
dentally gotten into the crude heparin or API. 

Mr. Burgess. Several years ago, when the manufacturer of Ty- 
lenol in this country was faced with a situation where there was 
suddenly — I don’t remember — arsenic that appeared in a Tylenol 
capsule, I mean, clearly that was an after-market addition, after 
they did the appropriate investigation. 

So is it likely that we are going to find a similar situation here, 
that this is a Tylenol problem on just a much larger scale? 
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Dr. Woodcock. I don’t know the limitations of our ability to de- 
termine the root cause of this. I would defer to Deb Autor about 
that. 

Ms. Autor. I don’t think we know yet at what point in the sup- 
ply chain the overly sulfated chondroitin sulfate would have been 
introduced. But we found it at various points in the supply chain. 
So if you are asking if it’s an after-market addition, I think that 
is unlikely. 

Mr. Burgess. You think that is unlikely? 

Ms. Autor. Yes. 

Mr. Burgess. So it was adulterated at the site of manufacture 
or multiple locations simultaneously? 

Ms. Autor. I don’t think we know yet. And it may not be one 
place or one point in the supply chain. But I think we know enough 
to think it is not always at the end of the supply chain. 

Mr. Burgess. Is there anything about the molecule for hyper- 
sulfated chondroitin sulfate that would allow you to trace it? Or is 
it pretty much ambiguous once it gets out there into the universe, 
you can’t tell where it was manufactured or where it came from? 

Dr. Woodcock. That would be fairly sophisticated, say, doing 
isotope analysis or something like that. We are working with our 
international counterparts. We had a meeting of international reg- 
ulators several weeks ago. 

And that’s how we found this web from China, where it was orig- 
inating. It didn’t just come out of this plant, it came from many 
plants. The heparin sources around the world were contaminated. 
So that gives us a better picture, and we’re continuing to collabo- 
rate with them. 

But I think it will be hard to trace chemically. 

Mr. Burgess. OK. 

I will yield back, Mr. Chairman. 

Mr. Stupak. If it came from many plants, as you just said, then 
have you inspected those plants it came from? 

Dr. Woodcock. We haven’t inspected them all. They didn’t all 
ship into the United States. 

Mr. Stupak. I realize that. But there’s nothing that prevents a 
drug from going from here to Germany — I mean, from China to 
Germany and then over from Germany to the U.S. if they originate 
out of China, is there? 

Dr. Woodcock. Well, you can only import into the United States 
if you are approved for import in the United States. Many of these 
products 

Mr. Stupak. Right. The only one that’s not right now is Baxter 
International from that one location. That’s the problem a lot of us 
are having. 

Dr. Woodcock. Oh, I see. Well, many of them don’t have ap- 
proved NDAs or ANDAs. They aren’t approved for marketing in the 
United States, and they are not shipping into the United States. 

Mr. Stupak. So you think. 

Dr. Woodcock. As best we can tell. As I said, we need better IT 
systems and better systems at the border. 

Mr. Stupak. Let me ask you this. Let me ask you this. Exhibit 
32 is the — you don’t have to look at it. It’s the Chinese patent for 
oversulfated chondroitin sulfate. And in 33, there’s a U.S. patent. 
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And some of these go back to — well, the one actually goes back to 
1967, 1978, 1980, 1989, 1989. The Chinese one is published in 
2006. 

Do you have any knowledge that oversulfated chondroitin sulfate 
has ever been used in the past as a blood thinner or an anticoagu- 
lant where it was polled or actually marketed oversulfated 
chondroitin sulfate? 

I mean, it’s interesting you have two patents, one in China and 
one here in the United States. And I would think that someone 
must have tried this in the past. 

Dr. Woodcock. Right. There is also in here about anti-inflam- 
matory and pain-killing activity. There is a product that had been 
marketed in Europe that was very similar. 

Mr. Stupak. Similar. 

Dr. Woodcock. We don’t have chemical comparison directly in 
the laboratory. But that was used in humans in Europe. 

So these types of products, which are oversulfated gags, have 
been used, and there’s certainly a lot of knowledge in the scientific 
literature that they have anticoagulant properties. So it’s no secret 
that they have these activities. 

Mr. Stupak. Well, I just noticed, I thought the patent on the U.S. 
one actually mentioned heparin. That’s why I — on page 2 of it, it 
sort of mentioned heparin. That’s why I wanted to know if it had 
been used before, oversulfated chondroitin sulfate in heparin, to 
mimic as an anticoagulant. Probably, after you look at these pat- 
ents, probably no big surprise that it happened this way. 

Dr. Woodcock. I see. Well, it’s certainly not approved in the 
United States. If it had been used somewhere in the world, it 
would be investigational use. 

Mr. Stupak. Thank you. 

Seeing no further questions of this panel, I will excuse this panel 
and thank you for your time and testimony. 

I will now invite our third panel of witnesses to come forward. 

On our third panel we have Robert L. Parkinson, Jr., who is 
chairman, CEO, and president of Baxter International, Inc.; Mr. 
David Strunce, who is the chief executive officer of Scientific Pro- 
tein Laboratories, LLC. Mr. Strunce is accompanied by Dr. Yan 
Wang, who is Scientific Protein Laboratories’ vice president for 
business development and research. 

Gentlemen, it’s the policy of this subcommittee to take all testi- 
mony under oath. 

Please be advised witnesses have the right, under the rules of 
the House, to be advised by counsel during their testimony. Do any 
of you wish to be represented by counsel today? 

Mr. Parkinson, were you going to say something? 

Mr. Parkinson. Yes. 

Mr. Stupak. Do you wish to be represented by counsel? Would 
you turn on your mic and identify your counsel, just so we have 
it for the record? And they can advise you, but they can’t testify. 

Mr. Parkinson. Yes. Mr. Ted Hester with King & Spalding. 

Mr. Stupak. OK, Mr. Hester. 

Mr. Strunce — am I saying that right, Mr. Strunce? 

Mr. Strunce. It’s Strunce. 

Mr. Stupak. Do you wish to be represented by counsel? 
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Mr. Strunce. Yes, sir. 

Mr. Stupak. And would you identify that counsel for the record, 
please? 

Mr. Strunce. Mr. Dan Kracov of Arnold & Porter. 

Mr. Stupak. OK. 

Is it Mr. Wang? 

Dr. Wang. Pronounced like W-O-N-G. 

Mr. Stupak. OK. Do you wish to be represented by counsel? 

Dr. Wang. Yes. 

Mr. Stupak. Would you identify the counsel for the record? 

Dr. Wang. Mr. Kracov. 

Mr. Stupak. OK, very good. 

Again, counsel can advise you but cannot testify. 

Therefore, I am going to ask you all to rise and raise your right 
hand and take the oath, please. 

[Witnesses sworn.] 

Let the record reflect the witnesses replied in the affirmative. 

You are now under oath. 

We will begin with a 5-minute opening statement from our third 
panel. I will start with Mr. Parkinson, if you would, please, sir. 
And if you have a longer statement, we will include it in the 
record. 

If you would pull that forward, press that button there so your 
mic is on, and we will be ready to go. 

STATEMENT OF ROBERT L. PARKINSON, JR., CHAIRMAN, CEO, 

AND PRESIDENT, BAXTER INTERNATIONAL, INC., DEER- 
FIELD, ILLINOIS 

Mr. Parkinson. Good afternoon, Mr. Chairman and members of 
the Committee. My name is Bob Parkinson, and I am the chair- 
man, chief executive officer and president of Baxter International. 
I’m very grateful for the opportunity to speak with you on the cru- 
cial topic of medical product safety. 

Before I begin my formal opening comments, I would like to say 
a word to the families who took the time to be here today and 
make the effort to be here today. Like everyone in the room, I am 
tremendously moved by your testimony. I am terribly sorry for your 
loss. And I know that these are very painful circumstances, and 
you have my deepest sympathy. 

Baxter has built its reputation over 75 years by consistently pro- 
ducing quality products for critically ill patients and patients with 
life-threatening diseases. We’re alarmed that one of our products 
was used in what appears to have been a deliberate scheme to 
adulterate a life-saving medication, and that people have suffered 
as a result. We deeply regret that this has happened, and I feel a 
strong sense of personal responsibility for these circumstances. I 
feel this responsibility because of who we are and what we do as 
a company. 

Each day, over 6 million infusions of Baxter’s products are ad- 
ministered to patients around the world with life-threatening dis- 
eases and conditions. We’re not a traditional pharmaceutical com- 
pany. We don’t make pills or tablets. We don’t do direct-to-con- 
sumer advertising, and we don’t make lifestyle drugs. We develop 
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and manufacture products that are injected, infused, or inhaled by 
patients who need them to stay alive. 

Because our products are used in critical-care environments, they 
have to be safe and effective every time. And this time they were 
not. No matter what the reason, this is my responsibility because 
Baxter’s name was on the product. And my heart goes out to every 
patient and family member who may have been harmed by Bax- 
ter’s heparin. 

Members of the Committee, we all share the same objective: to 
ensure patient safety. And this presents an increasing challenge 
since, as the events of recent weeks demonstrate, we live in a world 
in which every day new risks are emerging. 

I would refer the Committee to our written submission, which 
discusses the development of this situation, including what we at 
Baxter might have done differently, what we’re doing going for- 
ward, and what we advocate for the industry and the global regu- 
latory community. 

What the developments of the last several weeks have taught us 
is that this is both a global and industry-wide crisis and, therefore, 
one that calls for global and industry-wide responses. Baxter 
played a leading role in finding and understanding this problem 
and in developing the test methods to detect it. And I commit to 
you that we will play a leading role in working with this com- 
mittee, with regulators not only here but abroad, and with industry 
organizations to address this and other emerging risks for the long 
term. 

Since coming to Baxter 4 years ago. I’ve been inspired by this 
special sense of purpose with which Baxter employees come to 
work every day. Because of our company’s mission to sustain and 
save lives, anything that threatens that purpose cannot be toler- 
ated. We welcome the opportunity to be part of this important dis- 
cussion. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Parkinson follows:] 
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Testimony of Robert L. Parkinson 
Chief Executive Officer, Baxter International 
Before Subcommittee on Oversight and Investigations 
Committee on Energy and Commerce 
U.S. House of Representatives 
April 29, 2008 

Introduction 

Good Morning Mr. Chairman and Members of the Committee. My name is Bob 
Parkinson, and I am Chairman, Chief Executive Officer and President of Baxter International 
(Baxter). I appreciate the opportunity to be here today to provide testimony and to respond to the 
Committee’s questions on the crucial topic of medical product safety and the recent recall of 
heparin products that Baxter and many other companies have implemented. 

Our mission at Baxter is to provide life saving and life sustaining medical therapies to 
patients across the world. We are not a traditional pharmaceutical company. Every one of the 
products we develop and manufacture is injected, infused or inhaled by patients who need them 
to stay alive. This is true across our three divisions: our Renal division provides dialysis 
therapies for patients with end-stage renal disease; our Bioscience division provides biologic 
therapies for patients with serious blood disorders like hemophilia or primary immune 
deficiency; and our Medication Delivery division provides a wide range of hospital products for 
use in acute and critical care settings. If you or a loved one has kidney failure; if your child was 
bom without a functional immune system or with blood that doesn’t clot; if you have the 
misfortune to find yourself in an intensive care unit, an emergency room or an operating room, 
Baxter products are the difference between life and death. In my four years at Baxter, I have 
been inspired by the extent to which this is a source of pride for Baxter employees, and it is the 
source of the profound commitment and responsibility we feel for each of our patients. 

Baxter has been in business for over 75 years. More than any other company in the 
world, our products are involved in critical care settings. Because of this, we are greatly 
concerned that our heparin product appears to be the target of a deliberate adulteration scheme. 
Patient safety is our number one priority, and we deeply regret any harm this contamination in 
Baxter’s heparin may have had on patients or impact on the clinicians who treat them. 
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Through Baxter oollaboratioii with FDA, oversulfated chondroitin sulfate (“OSCS”) was 
identified as a contaminant in certain lots of our injectable vial heparin product. Baxter scientists 
did not stop there, and in laboratory animal tests have observed a causal relationship between 
OSCS and hypotensive effects, the results of which were recently confirmed in an article 
published in The New England Journal of Medicine. Given the knowledge that we have 
developed over a short period of time, we have made a significant contribution to helping 
regulatory bodies and manufacturing companies around the world protect the world’s heparin 
supply firom this insidious contaminant. 

Baxter’s Manufacturing of Heoarin 

Baxter, and its predecessor company ESI Lederle (Wyeth), has been manufacturing 
heparin in a vial form for over 30 years. Baxter purchases heparin active pharmaceutical 
ingredient (“API”) &om Scientific Protein Laboratories (“SPL”), a company located in 
Waunakee, Wisconsin. Heparin API is derived from the mucosal lining of pig intestines. SPL 
initially sourced the crude material for its API from the United States. In the mid-1990s, SPL 
embarked on a program to find other raw material suppliers to assure a consistent quality supply 
of heparin. Because of supply constraints around the world, SPL, like virtually all heparin API 
manufacturers, began sourcing this product from raw material suppliers in China, the source of 
over half of the world’s pig supply. ESI and Baxter consistently manufactured heparin made 
from SPL’s API, sourced from Chine crude, since 1996. 

In order to be closer to its Chinese supply chain and to increase its manufacturing 
c^abilities, SPL built a heparin API manufacturing facility in Changzhou, China (SPL-CZ) in 
2000. In December 2002, Wyeth Global Compliance performed a qualifying audit of this 
facility. The facility had run three consecutive validation lots before this inspection. Baxter 
acquired ESI shortly after this audit. Baxter undertook the process of having SPL-CZ qualified 
by the FDA as a supplier of heparin API. Baxter submitted a Prior Approval Supplement (PAS) 
to the FDA on February 6, 2004. The PAS requested that the FDA approve “Changzhou-SPL 
Co., Ltd. as an alternate supplier” for heparin. 

On June 8, 2004 FDA sent a letter to Baxter approving SPL-CZ as an alternate supplier 
for heparin. Once we received that approval, the manufacture of the API from this facility was 
approved hy the FDA. That approval was not subject to or conditioned on an FDA inspection. 
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Speaking for Baxter, however: we don’t rely on FDA inspections to ensure the quality of our 
product - that’s our job, independent of the FDA’s role. 

To fulfill this obligation, Baxter relied on Wyeth’s December 2002 qualifying audit In 
hindsight, we should have conducted our own qualification audit as well, before beginning to 
receive product in 2004. It bears noting, however, that plant audits were not the only thing we 
relied on to ensure the quality of our product - we also consistently monitored the quality of both 
the incoming product we received from SPL and the finished heparin product that we released. 
Although sample testing is regulatorily acceptable, we tested each and every lot. Our testing 
exceeded the standards of the U.S. Pharmacopoeia (“USP”), the official public authority that sets 
standards for all healthcare products sold in the United States. The USP standards for hqjarin 
have been successfully used for decades. Unfortunately, we now know that these standards were 
insufficient to detect this new hepatin-like contaminant because OSCS could not be detected 
with established and validated test procedures. Going forward, Baxter is committed to working 
with USP and FDA in re-evaluating standard heparin test procedures. 

Baxter’s Quality team performed a cGMP audit of the SPL-CZ fecility in September 
2007. The audit consisted of an in-depth review of CZ SPL’s quality systems and capabilities 
including, but not limited to, its supply chain quality systems, such as the documentation and 
procedures associated with incoming materials and sampling. Baxter was assured that SPL’s QA 
department audits the workshops it uses on an annual basis.- SPL also provided assurances that 
these workshops collect veterinary data for all porcine sources to assure the stock is disease-fiee 
prior to collection. 

Baxter’s Recall of Heparin 

Heparin vials are used in a variety of critical care settings, including cardiac and dialysis 
procedures. Allergic-type reactions are indicated in the label for heparin, and every year Baxter 
receives approximately 30 reports of adverse events associated with its heparin vial products. At 
the very end of December 2007 and the beginning of January 2008, vre noticed an increase in the 
rate of repotted aUergic-type reactions associated with its 1,000 unit/mL multi-dose heparin 
product, and we latmched an investigation. The initial reports came from dialysis centers, so 
Baxter physicians and quality professionals traveled to reporting dialysis centers. We also 
began an investigation of our own manufacturing and quality procedures and records for heparin. 
We also ceased all production and distribution of this heparin product. 
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After additional adverse event reports came in from other facilities, Baxter (in 
consultation with FDA) recalled nine lots of its 1,000 unit/mL heparin product that were 
associated with these adverse events on January 17, 2008. After this recall was announced, we 
saw a slight increase in reactions in other lots and sizes of heparin. We contacted FDA about 
expanding the recall. Based on FDA’s market data, both we and FDA were concerned about a 
shortage of heparin. On February 8, 2008 Baxter and FDA concluded that it was better for the 
public health to allow Baxter’s product to remain in distribution so it could be used with caution 
in situations where the use of heparin was medically necessary and alternate sources of heparin 
were not available. Baxter sent an Important Safety Information Bulletin to thousands of health 
care providers on February 11, 2008, apprising them of this situation. When we read that another 
supplier of heparin said it had the ability to source the U.S. heparin market, we asked FDA for 
confirmation and, upon receiving it, we expanded our heparin recall on February 28, 2008. 

During this recall, Baxter informed health care professionals, customers, renal home care 
patients, vdiolesalers, distributors and known customers of wholesalers and totributors by 
mailing thousands of letters via overnight mail about the recall. Baxter also called thousands of 
renal home patients directly to discuss the recall. Frequent press releases were issued, a press 
conference was held, a hotline was staffed and information about the recall was regularly posted 
on Baxter’s website. 

Baxter’s Investigation of Root Cause 

Baxter has been thoroughly investigating the potential cause of the increase in adverse 
event reports. After multiple variables were ruled out in the manufacturing process and the 
supply chain, we began to focus on possible issues in the heparin API. Baxter has devoted more 
than 30 scientists to this investigation and has employed distinguished outside scientists as 
consultants. Most of our scientists are based at the company’s laboratories in Illinois, althou^ 
we also took advantage of the expertise of Baxter scientists in Europe. We worked openly and 
diligently in collaboration with FDA on our analytical results. A wide variety of laboratory 
methodologies and hundreds of different tests were employed in these investigations, including 
state-of-the-art analytical instrumentation tests such as nuclear magnetic resonance spectroscopy 
(NMR) and capillary electrophoresis (CE). Using these tests, it was determined that extra signals 
and a peak were detected in the heparin associated with the recall (test) compared to heparin that 
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was not associated with the recall (control). The contaminant from the test lots was identified as 
OSCS. 

NMR and CE tests have confirmed that the contaminant found in the API was also found 
in the crude heparin supply. According to early reports, similar peaks were found in Australia in 
AstraZeneca’s heparin as well as in Germany in RotexMedica’s heparin. Neither of these 
companies received their supply of heparin API from SPL. Since then, the FDA has reported 
that multiple companies in 1 1 countries have found this contaminant. Based on the appearance 
of OSCS in the crude heparin material coming into SPL, and on the fact that other companies 
with other suppliers have also had OSCS contamination, it is clear that OSCS was added farther 
up the supply chain, before the crude material reached SPL. Baxter is still trying to understand 
where exactly the contaminant was introduced. 

The introduction of OSCS was difficult to detect because of how closely this contaminant 
mimicked heparin. Heparin is the most highly charged molecule found naturally in living 
systems. As such, it is an extremely polar molecule and requires an extremely polar solvent, like 
water, to stay in solution. In normal heparin production, the heparin is the most polar molecule 
among the normal constituents of crude heparin (including dermatan sulfate and chondroitin 
sulfate). OSCS contains more sulfate groups than does heparin, making it more polar than 
heparin, and making it the first material to lose solubility when ethanol is added to the aqueous 
solution of impure heparin. Thus, the OSCS is precipitated along with the heparin. In a process 
designed to collect the most polar material from solution, the OSCS is collected with the heparin. 

Over the last few weeks, our investigation has focused on biologic tests aimed at 
determining whether there is any relationship between OSCS and the increased adverse events 
that were associated with this recall. The most common adverse event reported was hypotension. 
Baxter scientists were able to establish that OSCS can cause hypotensive reactions - that is, 
consistent, prolonged declines in blood pressure - in laboratory animals. They found the same 
results from exposure to heparin contaminated with OSCS. The hypotensive response was dose- 
dependent; increased amounts of the OSCS or the contaminated heparin led to greater decreases 
in blood pressure. Baxter scientists are still searching to understand the cause of a decrease in 
blood pressure in humans. This result is consistent with the New England Journal of Medicine 
study in which scientists found a scientific rationale for a potential biologic link between the 
presence of OSCS and observed clinical adverse events. That article, a copy of which is 
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attached, reached this conclusion: “Our results provide a scientific rationale for a potential 
biological link between the presence of OSCS in suspect lots of heparin and the observed clinical 
adverse events.” 

Recall of Heparin Around the World 

OSCS, the apparent cause of the increase in heparin adverse events, is a very efiective 
imposter that mimics heparin. Not only did this substance avoid detection through long- 
established USP testing, it avoided detection through the quality systems of several major 
pharmaceutical companies around the globe, and through the oversight of regulatory authorities 
in countries around the world, including Australia, Canada, China, Denmark, France, Germany, 
Italy, Japan, The Netherlands and New Zealand. Because of the swift identification of OSCS 
and advanced NMR and CE tests methods to detect it, FDA and regulatory authorities around the 
world have been able to respond proactively, averting a much broader crisis by detecting and 
screening out the contaminant in other manufacturers' heparin before it was more broadly 
distributed to patient populations. Baxter continues to cooperate with Ministries of Health 
around the world and share information we and they have learned about OSCS, including how to 
detect the presence of OSCS in heparin API and finished product. 

Corrective Actions 

The developments of the last several weeks have demonstrated that this is both a global 
and industry-wide crisis, with a root cause that was so novel and so insidious as to avoid the 
quality systems of a multitude of companies and the oversight of the world’s most sophisticated 
drug regulatory agencies. This extraordinary problem calls for extraordinary corrective actions. 
It is important to harness the resources and thinking of the entire industry and the global 
regulatory community to address those new and emerging risks, both deliberate and not, that 
threaten the safety of life-saving drugs and biologies. In particular: 

• Baxter is methodically re-examining our global supply chain practices in light of the 
heparin mimic that surfaced here, to assess whether unexpected vulnerabilities exist in 
the supply chain beyond our direct suppliers. This review is necessarily going above and 
beyond current regulatory requirements and industy standards, which proved inadequate 
to detect this problem. Although less than 1% of all Baxter products sold in the U.S. 
include components sourced fi’om China, we are beginning our evaluation with a 
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thorough review of our Qiina-based suppliers and their sources. We have retained 
recognized experts in supply chain management strategy to assist us in this effort. 

• Based on what this full-scale evaluation tells us, we will impose targeted prevention and 
detection methods on our suppliers to limit exposure to vulnerabilities that exist in their 
supply chains. 

• We have convened a group of Baxter scientists whose mission will be to consider how 
would-be counterfeiters or saboteurs might threaten our supply chain, much the way that 
law enforcement or national security agencies have groups dedicated to thinking like 
potential enemies. By directing outstanding scientific minds at this kind of question, our 
aspiration is to imagine, address and prevent this kind of threat before it happens. Going 
forward, we will try to anticipate the unanticipated. 

• We believe this type of supply chain threat evaluation is something the FDA and the 
global regulatory community ought to require more broadly of industry participants. 
Moreover, we would encourage these agencies to facilitate collaboration on and sharing 
of these efforts, since the positive changes that could result will be effective only if they 
are consistently applied and enforced across the industry. Just as the fiuits of Baxter’s 
and the FDA’s efforts to identify and test for OSCS were immediately shared with the 
industry in reaction to a problem, the world’s patients and the global drug and biologic 
supply would far better served if the fiuits of these proactive analyses were a common 
asset for the public good. 


Conclusion 

Baxter’s quality systems for heparin have come under intense scrutiny as a result of this 
recall. We believe our quality systems are robust, but no quality system is bullet proof. We 
certainly acknowledge that we should have conducted our own qualification audit of the facility, 
rather than relying on our predecessor’s audit. Importantly, it is not clear that such an additional 
inspection would have detected or prevented the OCSC contaminant. Therefore, it would be 
wrong for us to ascribe this problem to a missed inspection and move forward based on 
improved inspection frequency. Indeed, such a reaction would miss the real points: that the 
complexity of the global drug supply chain creates new and emerging risks that call for new 
ways of thinking about, identifying and addressing vulnerabilities, and that resting on old 
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standards - even ones that have worked for decades - is no longer enough. These are the most 
critical lessons of this entire crisis, and Baxter embraces them. 

Baxter fiilly supports the allocation of increased resources for FDA. Baxter references 
the statements by Commissioner von Eschenbach (in testimony last week before this 
Subcommittee) that FDA lacks adequate resources to conduct effective overseas inspections and 
to keep a modem and effective database of foreign firms processing products for US patients. 
We support funding directed to enhancing FDA’s ability to fulfill its mission of providing safe 
and effective products to the American people, and we welcome any opportunity to work with 
Congress and the Agency in support of this mission. 

We appreciate the Committee’s interest in medical product safety, and we fully suppiort 
the Committee’s goals. Baxter is eager to continue collaborating with this Committee and others 
to ensure the safety of heparin. This has been a learning experience for Baxter, and I hope it can 
be a learning experience for the entire global industry and the global regulatory community so 
we can all work together to ensure that these types of incidents never happen again. Thank you 
for giving me the opportunity to be part of this important discussion. 
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Testimony of Robert L. Parkinson 
Chief Executive Officer, Baxter International 
Before Subcommittee on Oversight and Investigations 
Committee on Energy and Commerce 
U.S. House of Representatives 
April 29, 2008 

SUMMARY OF MAJOR POINTS 

• More than any other company in the world, Baxter’s products are involved in critical care 
settings. Because of this, we are greatly concerned that our heparin product appears to be the 
target of a deliberate adulteration scheme. Patient safety is our number one priority, and we 
deeply regret the impact this contamination in Baxter’s heparin has had on patients and the 
clinicians who treat them. 

• The developments of the last several weeks have demonstrated that this is both a global and 
industry-wide crisis, with a root cause - oversulfated chondroitin sulfate (“OSCS”) ~ that 
was so novel and so insidious as to avoid the quality systems of a multitude of companies 
and the oversight of the world’s most sophisticated drug regulatory agencies. 

• Because of the swift identification of OSCS, and the development of advanced NMR and CE 
tests methods to detect it, FDA and regulatory authorities around the world have been able to 
respond proactively, averting a much broader crisis by detecting and screening out the 
contaminant in other manufacturers’ heparin before it was more broadly distributed to patient 
populations. 

• The complexity of the global drug supply chain creates new and emerging risks that call for 
new ways of thinking about, identifying and addressing vulnerabilities. Resting on old 
standards - even ones that have worked for decades - is no longer enough. These are the 
most critical lessons of this entire crisis, and Baxter embraces them. 

• We support funding directed to enhancing FDA’s ability to fulfill its mission of providing 
safe and effective products to the American people, and we welcome any opportunity to 
work with Congress and the Agency in support of this mission. 
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ABSTRACT 


■ACKGIOUND 

Hieze is an urgent need to determine whether oversul&ted chondroitin sul&te (05CS), 
a compound contaminating heparin supplies worldwide, is the cause of the severe 
anaphylactoid reactions that have occurred after intravenous heparin administration 
in the United States and Germany. 

METHODS 

Heparin procured from the Food and Drug Administration, consisting of suspect 
lots of heparin associated with the clinical events as well as control lots of heparin, 
were screened in a blinded fashion both for the presence of OSCS and for any bio- 
logic activity that could potentially link ±e contaminant to the observed clinical 
adverse events. In vitro assa^ for the activation of the contact system and the comple- 
ment cascade were performed. In addition, the ability of O^S to recapitulate key 
clinical manifestations in vivo was tested in swine. 

RESULTS 

The OSCS found in contaminated lots of unfiactionated heparin, as well as a syn- 
thetically genemted OSCS reference standard, directly activatal the kinin-kaUikreui 
pathway in human plasma, which can lead to the generation of bradykinin, a potent 
vasoactive mediator. In addition, OSCS induced generation of C3a and C5a, potent 
anapl^lamxins dezi^^d from complement proteins. Activation of these two pathways 
was unexi^tedly linked ami dependent on fluid-phase activation of foctor XIL Screen- 
ing of plasma samples from various species indicated that swine and humans are 
sensitive to the effocts of OSCS in a similar manner. OSCS-containing heparin and 
synthetically denoted OSCS inductKi hypotension associated with kallikrein activation 
when admmistered by intravenous infusion in swine. 

CONCLUSIONS 

Our results provide a sdentiflc rationale for a potential biologic link between the 
presence OSCS in suspect lots of heparin and the observed clinical adverse events. 
An assay to assess the amidolytic activity of kailikrein can supplement analytic t^ts 
to protect the heparin supply chain by weening for OSCS and other highly sulfated 
polysaccharide contaminants of heparin that can activate the contact system. 
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I N JANUARY 2008, HEALTH AUTHORITIES IN 
the United States began receiving reports of 
clusters of acute hypersensitivity reactions in 
patients undergoing dialysis that had been oo 
curring since Kovember 2007. Symptoms includ- 
ed hypotension, facial swelling, tachycardia, ur- 
ticaria, and nausea. Aldiough imdaJ investigations 
focused on dialysis equipment, an investigation 
by the Centem for Disease Control and Preven- 
tion identified die receipt of heparin sodium for 
injection (1000 U per milliliter, in 10-ml and 30- 
mi multidose vials), manufsctured hy Baxter 
Healthcare, as a common feature of the cases.^ 
This finding led Baxter Healthcare to recall, on 
January 17, 2008, nine iocs of heparin sodium for 
injecdon. As of ^rii 13, 2008, there were 81 re- 
ports of death that involved at least one sign or 
symprnm of an allergic reaction or faypomnsion 
in padents receiving heparin since January 1, 
2007. Howeii^, the foct chat allergic symptoms 
or hypotension were reponed does not mean that 
these were the cause of death in ail cases. 

After this initial recall, there were continuing 
reports of allergic-type reacdons, including some 
deaths, after ii^ecdon of bolus heparin not only 
In padents undergoing dialysis but also in pa- 
dents in other clinical settings, such as those 
undergoing cardiac procedures. On February 28, 
2008, Baxter Healthcare recalled all remaining 
lots and doses of its muJddose and single-dose 
vials of heparin sodium for injecdon and HEP* 
LOCK heparin flush products. Since that recall, 
monitoring by the Food and Drug Administra- 
don (FD^ has indicated th^ in March 2008, the 
number of deaths reported in associadon with 
heparin usage bad returned to baseline levels.^ 
However, on March 6, a heparin recall was 
announced in Germany because of a cluster of 
reacdons in padents undergoing dialysis that 
were linked m a difforent manufacturer’s hepa- 
rin. On the same day, the FDA posted dKcrip- 
dons of anafydc methods on its Web site and 
recommended that all manufacturers and regu- 
latory authorides screen for a contaminant in 
heparin.^ This screening revealed widespread 
contaminadon of the heparin supply in at least 
12 countries. 

The contaminant was recendy identif!^ as 
an unusual oversulfated form of chondroidn 
sulfote (OSCS) representing up to approximately 
30% wt/wt in suspect lots of heparin; no other 
contaminants were observed.^ In addidon, der- 
matan sulfate, a known impurity of heparin, was 


found in selected samples. Both heparin and 
chondroidn sulfote are members of the gtycos- 
aminoglycan fomily of con^iex polysaccharides; 
h^arin contains a di^ccharide rq}eat unit of 
glucuroaio-iduromc acid linkxd to ^u(X)samlne, 
and chondroidn sulfote contains a disacchaiide 
repeat unit of glucuronic linked to gal 2 u:tos- 

amine. Analj^is of the conuminant unexpect- 
edly revealed an unusual type of sulfodon not 
found in any natural sources of chondroidn sui- 
fote and indicated that OSCS, containing four 
sulfotes per disaccharide unit, hi structumlly 
similar to heparin (see the Supplementary Ap- 
pendix, avaUabie with the foil text of this ardcle 
at www.nejm.org}. 

However, the biologic link between the pres- 
ence of the OSCS in heparin and the adverse 
clinical events remained to be established. High- 
ly charged potyanionic polymos are known to 
modulate various enzymatk cascades in plasma, 
affecting coaguladon, fibrinolysis, inflamma- 
don, and vasculature funcdon.^>^ Bredjkmin, a 
potent vasoacdve peptide mediator, is generated 
through the activadon of the condurt system of 
coaguladon, which is inidated upon contact of 
foctor XU with a negadvely charged surfoce in 
the presence of prekallikrein aiui high-molecu- 
lar-weigbt kininogen. Highly sulfoted polysao 
charkles have been shown to serve as a ne^- 
dvely charged surfoce that can initiate fluid-phase 
activadon of the contact system.^*^ However, 
inidal attempts to recapitulate the adrerse re- 
sponses in experiment^ models were unsuc- 
cessful.' Without a definitive link between the 
contaminant and the clinical reacdons, concerns 
remain that the screening tests currently in 
place may not be adequate to prevent further 
cases. We therefore set out to identify a biologic 
basis for a link between OSCS and allergic-type 
reacdons. 


CASE REPORT 


A representative case involved a 63-year-oId 
woman with a complex medical history, incltd- 
ing end-stage renal disease treated with the use 
of hemodialysis for 7 yeara, who received heparin 
intravenously during hemodialysis (5000-U load- 
ing dose and 500 U per hour during the proce- 
dure) three times weekly. In mid-January 1K)08, 
the development of "low blood pressure” was re- 
ported, along with nausea and dyspnea, during 
dialysis. She was treated with normal saline and 
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Fifur* It EfliKt of OSCS on KaHikrtlR Activity. 

Pooled humin plasms sampln w«m treated with control unfbctlonated heparin (UFH) or OSCS>contaminated heparin (0.025 to 250 ^ 
per milliliter) or with chondroltln sul^te A, synthetic OSCS. or purified OSCS contaminant (0.0025 to 25 per mlUillter}. Amidolytic 
activity was assessed by the addition of the $«2302 cHromagenic substrate (o>Pro>Phe<Arg'p>nltroanil]ne}; the effect on kallikrein amido- 
lytic activity is shown (Panel A). The presence of OSCS in heparin was associated with the induction of kallikrein activity. Twenty-nine 
samples of heparin, representing both suspect heparin lots and control lots, were analyzed in a blinded fashion for both the presence of 
OSCS and the ability to activate kallikrein (Panel S). The presence of OSCS was detected and quantified by one-dimensional nuclear 
magnetic resonance spectroscopy (see Figure 2 in the Supplementary Appendix). The percentage of each sample that was OSCS is 
shown bdow the pi^ Kallikrein amidolytic activity was assessed at various concentrations of heparin; Sample 7 was not analyzed for 
kallikrein activity owing to the limited quantity available. NO denotes not detectable, and OD optical density. 


oxygen (2 !i£e» per minute), and the rates of ul- 
traflltnition and blood flow were slowed. She 
reexivemd after 30 minutes, and dialysis was con- 
tinual. TWo days later, she again received intra- 
venous heparin (50(K)-U loading dose and 500 U 
per hour) &om the same lots of heparin from the 
same manufacturer (Baxter Healthcare). Imme- 
diately aibr diai)^^ was initiated, the patient had 
an anaphylactoid reaction, with a sudden drop in 
blood pressute (m 65/34 mm I^), dyspnea, nausea, 
vomiting, and constitutional symptoms. She was 
treated with a bolus of normal saline and oxygen 
(2 liters per minute). Hemodialj^is was contin- 


ued for another hour. The patient continued to 
feel ill, was admitted to the hospital, and was dis- 
charged 2 days later, after recovery. Further dialy- 
sis was performed with the use of heparin from 
another manufocturer. 


METHODS 


TEST SAMPLES 

'IHveoiy-nine clinical lots of heparin, including 13 
associated with clinical adverse events, were pro- 
cured from the FDA and coded as unknown sam- 
ples 1 through 29. A laboratory lot of heparin 
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was included as a control. For all analytic and 
biologic tests, samples v^re dosed on a ^roight 
basis; specific activity of heparin is typically ap- 
proximately 180 U per milligram. OSCS was pu- 
rified to hmnogeneity h:om a lot of heparin that 
was known to be contaminated, as previously de- 
scribed.^ Brieffy, OSCS-contaminated heparin 
was subjected to anion-exchange chromatograpl^ 
follov^ alcohol precipitation to isolam the 
contaminant^ The identity of the contaminant 
was confirmed by means of multiple orthogonal 
t^hniques, including multidimensional nuclear 
magnetic resonance (NMR), enzymatic digestion 
followed by high-performance liquid chromatog- 
rapl^, and liquid chromatography-mass spec- 
trometry.* After identification of the contami- 
nant as OSCS, a synthetic standard was generated 
through cbankal sulfonation of chondroitin sul- 
fote A and was exhaustively characterized ro en- 
sure authenticity, as previously described.* The 
synthetic OSCS was used in spiking experiments 
to qualify the analytic procedures (especially 
one-dimensional proton NMR, described below) 
to determine limits of detection and to establish 
accurate quantification.* The limit of detection 
for this assay was determined to be 0.3% on a 
weight basis for both dermatan sulfote and OS<^. 

ANALYTIC MCTHOOS 

To ensure accurate identification and quantifica- 
tion of any contaminants and impurities, the 29 
coded test samples were subjected to orthogonal 
analytic techniques. Proton NMR, anion-exchange 
chromatography, and capillary electrophoresis 
used to screen the samples for the presence of 
OSCS, dermatan sulfom, and other nonheparin 
components. The levels of OSCS and dermatan 
sulfote were quantified with the use of a 600-MHz 
NMR. instrument to ensure peak resolution. The 
details of quantification, as well as a representa- 
tive spectrum, am given in Figure 1 and Table 1 
in the Supplementary Appendix. For samples with 
unusual patterns, the identity of contaminants or 
impurities, including OSCS, was confirmed by 
means of detailed characterization, including the 
use of multidimensional NMR,* 

AMIDOLYTIC ACTIVITY OF KALLIKREIN 

Pooled human plasma or foctor Xll-depleted 
plasma (American Diagnostica) was treated with 
various concentrations of coded test samjHes of 
heparin, chondroitin sulfate A, or synthetic OSCS 
for 5 minutes at 37“C. The amidolytic activity of 


kallikrein (with a small contribution of foctor 
XII)* assessed by adding the $-2302 chro- 
magenic substrate (D-Pro-Phe-Arg-p-nitroani- 
line (pNAl) for 30 minutes at ST^C, followed by 
spectrophotometric measurement of the absor- 
bance at 450 dM. 

CINERATION OP CSa AND CSa 

Pooled human EDTA plasma or factor XIF-deplet- 
ed plasma (American Diagnostica) was treated 
with various concemrations of OSCS-contami- 
nated heparin, control heparin, chondroitin sui- 
fote A, or synthetic OSCS for 30 minutes at 
C3a and CSa activation products of the comple- 
ment cascade were assayed by means of a sand- 
wich eniyme-iinksd immunosorbent assay (BIJSA), 
as specified in the manufocturer’s instructions 
(Becton Dickinson and Integiatod Biotech L^o- 
ratories for C3a and CSa, rospectively). 

IN VIVO STUDIES 

The swine were handled and treated in compli- 
ance with the Public Health Service Policy on Hu- 
mane Care and Use of Laboratory Animals and 
the f»leral Animal Welfore Act The experimen- 
tal procedures were performed ^oniing to the 
Institutional Animal <3are and Use Committee- 
approved protocol of the Virginia Polytechnic In- 
stitute and State Unimsity, Blacksburg, Virginia. 
Domestic Yorkshire crossbred swine were of ei- 
ther sex (Virginia Polytechnic Institute and State 
University) and ranged in weight from 10 to 25 
kg. They were initially anesthetized with an in- 
travenous injection of 6 mg of tiletamine h)dro- 
chloride per kilogram of body weight and 2.2 mg 
of xylazine per kilogram, and then a single-lumen 
silicone catheter was implanted in the lefb jugu- 
lar vein of each animal Adequate anestiiesia was 
maintained throughout the procedure with the 
administration of supplemental tiletamine. After 
a S-minuto stabilization period, each pig received 
an intravenous bolus infusion of 5 mg of the test 
substance per kilogram (three to six pigs per test 
substance). All the pigs were continuously moni- 
tored for vital s^ns with the use of an oscillo- 
metric blood pressuro monitor (Cardell 9401/9403, 
CAS Medical Systenu) for systolic, diastolic, and 
mean arterial blood pressures, pulse oximetry 
for pulse and respiratory rates, and a rec^ probe 
for body temperature. At the end of the 60-mm- 
ute observation period, the animals were eutha- 
nized with the use of an intravenous infusion of 
Fatal Plus (Vortech Pharmaceuticals) at a dose of 
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Figure 2. OSCS«tnduced Actlvetion of Kaltltcreln in Normd or factor Xli-O^aled Plume. 

Control unfrectionated heparin (UFH), OSCS*contaminated UFH, chondroitin sul^e A, and synthetic OSCS were 
incubated with normal plasma (Panel A) or with Factor Xll-depleted plasms (Partel B); OSC5>induced activation of 
kalilkreln is dependent on factor XII, as Indicated. Kaolin'contalnlr^ buffer vrss evaluated as a positive control acti* 
vator of the contact system. Buf^r alone was Included as a negative control. Amidoiytic activity was assessed by the 
addition of #)e S*2302 chromagenic substrate ( 0 'Pro-Phe*Arg-p-nitroanSine). OD denotes optical density. 


0.22 ml per kilogram. Blood samples were col' 
Jected at l^selme and at 5, 10, 20, 40, and 60 min* 
utes imd were kept In 5 mM EDTA. Plasma was 
isolated after centrifugation at A’C and flash-fro- 
zen on dry ice. Frozen samples were thawed at 4*^ 
and assayed for amidoiytic activky of kaUikrein 
with the addition of the 5-2302 chromagenic sub- 
strate (D-Pro-Phe-Arg-pNA), as described abow. 


RESULTS 


Given the association of activation of the contact 
system with negath^ char^ polysaccharides, we 
sought to eluckiate whether an in vitro bu>bgic re- 
sponse couM be conelated with the Mentis or lev- 
ek of contamiimnt widiin he{»rin lots. To this end, 
we examine the ability of a sample of OSCS-con- 
taminated heparin, containing 19.3% wt/wt OSCS 


(Table 1 in the Supplementary Appendix), to acti- 
vate kaUikrein amidoiytic activity in human plas- 
ma (Fig. lA). The contaminated heparin showed a 
bell-shaped dose response, which is typical of gly- 
cosaminoglycan'mediated respons^.^*” At2.5 and 
15 fig per milliliter, robust activation of kallikTein 
was found with the contaminated h^arin sample 
but not with a control sample of uncontaminated 
heparin. These concentrations are in the range of 
a dinicalfy efficacious concentration of heparin of 
approximately 1 to 5 /ig per milliliter, based on a 
spedfk activity of about 180 U per milli^am. High 
concentrations of the OSCS-contaminated hepa- 
rin (250 fig per miliilito) induced little or no ami- 
doiytic activiiy of kaUikrein, su^esting that at this 
concentration, heparin may inhibit or cause de- 
plttbn rf foctor xn, as |»eviously described.'^*^''’-* 
Hiis high concentration of heparin also prevented 
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Purified 

ContamiRint 


Figure I. OSCS end Ui« Generation of Cornplement<Derivwl (3e 
Anephjriateorin in Human Plasma. 

OSCS<onuminated unfractionated heparin (UPH) and con^f UFH {0.5 to 
500 per miili'liter) (Panel A) or chondroitin sulfate A. synthetic OSCS, 
and purified OSCS contaminant (0.005 to SO fj^ per mflilliter) (l^nei B) 
were incubated widi normal plasma anticoagulated with EDTA. The genere- 
tion ofeSa was assessed by ELISA. 


actiyation of the contact system in response to ka* 
olin, a potent activate! (data not shown). 

To further verify that the contaminant was 
responsible for the activation of the contact sys- 
tem, OSCIS was purified to homogeneity by means 
of anion-exchange chromatography followed by 
alcohol precipitation. In addition, an OS<3S stan- 
dard was created through chemical suifonation of 
chondroitin sulfote A, m form OSCS.* Hie puri- 
fied contaminant and the OSCS standard were 
identical, as judged several orthogonal analytic 
techniques, including two-dimensional NMR.* 
Both the purified contaminant and the synthetic 


OSCS showed robust activation of kaJlikrein ac- 
tivity at 0.25 /xg and 2.5 jxg per milliliter (Fig. lA). 
The peak activity of the purified contaminant and 
the synthetic OSCS standard were observed at a 
ieitel that was approximate^ an oMer of magni- 
tude lower than that found for the contaminated 
heparin sample. This is consistent with the obse^ 
vation that the OSC^ constituted approximately 
20% of the contaminated sample. Chondroitin 
sulfote A showed no induction of amidolytic ac- 
tivity. 

Hiese results are in good agreement with the 
observation of Hqjima et al.,^ who demonstrated 
that cn^ulfated chondroitin, but not chondroi- 
tin A, B, or C, can actmte the kinin pathway. 
Heparin also activated the contact system in an 
in vitro model system involving purified protein 
components*-^’ but did not in plasma,^’ suggest- 
ing that negative-regulatory factors present in 
plasma may prevent activation of the contact sj^- 
tem by heparin. One such mechanism is the foct 
that heparin is known to enhance antithrombin 
Ill-mediated inhibition of ik:tor XU Our results 
indicate that OSCS, in contrast to heparin but 
similar to dextran sulfote,^’ can activate the con- 
tact system in plasma. 

The 29 heparin samples procured from the 
FDA, consisting of both suspect heparin lots as- 
sociated with clinical events as well as control 
heparin lots, were $creen«l in a blinded foshion 
for both the presence of OSCS and the ability to 
activate the contact system (Fig. IB). There was 
complete correspondence between the presence 
of detectable amounts of OSCS by ozie-dimen- 
sional proton NMR. and the ability of a sample 
to induce robust amidolytic activily of kaiUkrein 
(Fig. IB). The biologic activity was generally char- 
acterized as an all-or-none response, with all 13 
samples containing detectable levels of OSCS hav- 
ing a positive response at 25 fxg or 2.5 jtg per 
milliliter. Sample 11, which contained the hip- 
est level of contaminant Q7.4%), also showed 
activity at 0.25 jxg per milliliter, whereas Sample 
25, which contained the lowest level of contami- 
nant (2.^), showed ottfy modest activity at 23 fig 
per milliliter. In contrast, there was no associa- 
tion between the level of inducible kallikrein ac- 
tivity and the level of dermatan sul&te (Fig. 2 in 
the Supplementary AppendhO* an impurity found 
in many heparin preparations. 

Direct activation of the contact sj^tem by the 
contaminated heparin and the synthetic OS(^ 
standard was confirmed through the use of hu- 
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FiguroA. OSCS Induction ofComplemont-Darivad C3a and CSa Anaphylatoxins and Its Ralationsliip to tha Contact Syatam. 

Factor Xll-depieted plasma was Incubated with chondroltin sulfate A, OSCS, or control buffer in presence or absence of 5 mM 
EDTA. xymosan (I mg per milliliter), or aprotlnin (400 lU per milliliter) (Panel A). Specific samples were reconstituted with purified fac- 
tor XII, as indicated. Normal human plasma or Factor Xll-depletod plasma was incubated with chondroitln sulftte A, OSCS, or control 
buffer in l^e presence or absence of 5 mM EDTA, zymosan (1 mg per mllHIiter) , or both (Panel B). C3a and CSa generation was assessed 
by means of enzyme-linked immunosorbent assay (EllSA). 


man plasma depleted of factor XU, the upstream 
acdvamr of pre^likrein^ ^g. The contami' 
nated heparin, the synthedcalljr derived OSCS, and 
the posith^ control (the kaoUn-coxuaining reagenO 
all failed to induce the amidolytic activity of kal- 
likrein in fector Xll-deficient plasma. 

We next examined the ability of contaminated 
hepadn to generate C3a and CSa, patent an^hyla* 
toxins derived from complement proteins. Expo- 
sum of human to the contaminated hepa- 
rin, but not to control heparin, induced the 


inoducdon of CSa (Fig. 3). OSCS-induced CSa gen- 
oation showed a bell-shaped dose response sim- 
ilar to that found for kallikreln activation. Peak 
CSa acdvky was observed at SO and 5 /xg per 
milliliter of heparin containing 19.3% OSCS. At 
500 fig per milliliter, significant generation of CSa 
was not observed. Similar results were obtained 
with the purified OSCS isolated from contami- 
nated heparin and the synthetic OSCS standard, 
but not with cbondroitin sulfate A. 

Surprisingly, the generation of CSa by OSCS- 
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contaminated heparm wss more robust in the 
presence of EDTA, a Ca*+- and Mg^-chelating 
agent, than in the absence of£DTA. The classic 
and altemati^te pathway of complement acdva- 
don are known to be dependent upon Ca^^ and 
Mg**, respectively. As expected, EDTA blocked 
C3a and C5a aeration in response to zymosan, 
a potent acdvator of the alternative pathway (Fig. 
4). These results suggested the possibility that 
OSC^ induce the generedon of C3a and C5a in 
a manner that bypasses the C3 and C5 conver* 
tases. To determine whether the generation of 
C3a and C5a was linked to the activadon of the 
contact system, we next examined C3a and C5a 
^emtion in &ctor XII*-depleted plasma (Fig. 4). 
As expected, zymosan induced the g^eradon of 
C3a and C5a in £tctor XTI-depleted plasma, and 
this activity was inhibited by EDTA. In contrast, 
neither C3a nor CSa was generated in &ctor xn- 
depieted plasma activated with OSCS, suggest- 
ing that OSCS bypasses the normal pathways for 
complement acdvadoo in a manner that is de- 
pendent on contact activadon through fictor XU. 
The generadon of C5a could be restored by re- 
consdtudng the £tccor xn~deplettd pl^ma with 
purified Victor Xn (Fig. 4A). This finding is ftir- 
ther supported by the observadon that C5s gen- 
eradon induced by OSC^-concaminated heparin 
can be inhibited by ^rodnin, a protease inhibi- 
tor of kaliikrem but not of factor Xlla (F^. 4A). 
Crosstalk between the conuct system and the 
complement cascade has been suggested previ- 
ously.*’'** For example, hctot Xn has been shown 
to activate the classical pathway by activadng 
Cl.^’ It has also been proposed to substitute for 
factor D in activating the alternative pathway.** 
However, in these cases, activadon of the comple- 
ment cascade still occurs through divalent cat- 
ion-dependent pathways. KaUikrein has been 
shown to act directly on C5 to generate C5a-like 
biologic activity.** Both kallikrein and &cter XII 
can activate the plasminogen pathway leading to 
the activation of plasmin, which has also been 
implicated in complement activation.** Prelimi- 
nary data suggest that OSCS is unable to induce 
C5a generation in plasminogen-depletoi plasma 
(data not shown). 

To identify an appropriate species for in vivo 
testing of OSCS, a panel of plasma samples were 
screened for amidolytic activity in response to 
OSC^-contaminated heparin (Fig. 5A). C^y swine 
plasma supported robust amidolytic activity of 


Tigura S P«|^ in Vitro ind In Vivo AcUvitjp 
of OSCS. 

Human, rat, rabbit, pig. and horse plasma samples 
were incubated wiUi various concen&ations of OSCS* 
ojntaminated unfractionated heparin (UFH) or control 
UPH (Panel A). Kaolin-containing buffirr was tested as 
■ positive control. Buffer ^one was Included as a nega- 
tive control. Kallikrein amidolytic activity was assessed 
by the addition of the S-2302 diromogenic substrate; 
OSCS induces hypotension and kallikrein activity in 
swine (Panels B and C). Anesthetized Yorkshire cross- 
bred pigs (three to six pigs per poup) vnere treated 
with a single intravenous bolus (5 mg per kilogram) 
of control UFH, OSCS-contaminated UFH. chondrortin 
sulfate A, or synthetic OSCS. Representative data for 
the heart rate, the mean arterial pressure, the systolic 
blood pressure, and the diastolic blood pressure are 
shown (Panel 8). EDTA-anticoagulated plasma was col- 
lected at baseline and at S, 10, 20, 40, and 60 minutes 
after Infusion of test samples (Panel C). OO denotes 
optical density. 


kallikrein in response to laolin and OSCS-con- 
taminated heparin hat not control heparin. In 
contrast, rabbit, horse, and rat plasma showed 
moderate-to-robust amidolytic activity in response 
to kaolin but not to OSCS-contaminated hq>arin. 
These findings are consistent with a report that 
initial attempts to provoke an allergic r^ponse 
with suspect lots of heparin were unsuccessful.' 
Similarly, we found that rabbits treated with 5 mg 
of intravenous OSCS-contaminated heparm per 
kilogram showed no change in tsmperacuri^ blood 
pressure, or heart rate as compared with rabbits 
treated with control heparin (data not shown)* 
Wiggins** demonstrated previously that dextran 
sulfote can induce l^^tension in rabbits, but only 
at a high dose (20 mg per kilogram) and in a 
manner independent of complement or kinin ac- 
tivation. In contrast, moderate doses of dextran 
sulfote [5 mg per kilogram) induced a robust hy- 
potensive response in pigs that was dependent on 
activation of the contact system." 

To test the in viro activity of OSCS, pi^ were 
treated with a single intravenous ^se (5 mg per 
kibgianO of OSCS-contaminated heparin, (rontroi 
heparin, synthetic OSCS, or cbondroitin sulfote 
A and were monitored for ^ minutes. Animals 
treated with control heparin and those treated 
with OSCS-contaminated heparin showed simi- 
lar anti-Xa activity during the entire 60-mmute 
observation p^od (activity at 5 minutes, approxi- 
mately 3 to 4 lU per milliliter) (Fig. 4 in the Supple- 
mentary .i^^)aidix). Animals treated with chon- 
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droidn sul&ts A or synthetic OSCS showed no 
anti'Xa activity. These results suggest that any 
anticoagulant activi^ of OSCS is n^diated through 
a non-antithrombin Ill-dependent mechanism. 
'Bvo of six animals trrated with OSCS<ontami-' 
Dated heparin had at least a 30% drop in blood 
pressure over the first 30 minutes after infusion 
(Fig. SB). One animal remained in a hyporensive 
state for more than 15 minutra. In contrast, none 
of the four a nimal s treated with control heparin 
shcnwxi any substantive changes in blood pressure. 
The adverse events were more severe in pigs 
treated vnth the synthetic OS(^, a result consis> 
tent with the grearer exposure to OSCS in ani- 
mals treared with pure OSCS as compared with 
contaminated h^rin containii^ approximately 
20 to 30% OSCS. All three pigs treated with 
synthetic OSCS showed a profound drtp in Hood 
pr^sure (maximal decrease, 45 to 59%) and a 
concurrent increase in heart rate within minutes 
after Infusion. One animal had difficulty breath- 
ing and became cyanotic after a precipitous drop 
in blood pressure. Hie heart rate of a second 
animal increased from 114 beats per minure to 
196 beats per minute within 4 minutes after the 
infosion of OSCS. The third pig showed a tran- 
sient but pronounced spike in heart rate with a 
corresponding drop in blood pressure ^ig. 5£). 
In contrast, none of the three pigs treated with 
chondroitin sulfate A showed any significant 
changes in blood pressure or heart rate within 
the first 30 minutes after drug infusion. Hius, in- 
travenous infusion of OSC^ is capable of recapitu- 
lating the hallmark cardiovascular features of 
the reaction in swine. The changes in pfa^iolog- 
ical paramerere were mirrored by rapid indiurdon 
of the amidolytic activity of kallikrein (Fig. 5C). 
Kallikrein activity remained high throughout the 
observation period, even after the vital functions 
r^med to normal, suggesting depletion of high- 
molecular-weight kininogen and inactivation of 
bnidykinin by kininases in vivo, as previously 
shown with dextran sulfate.^ Induction of kal- 
likrein activity was evident in ail animals that re- 
ceived OSCS-contaminated heparin, even when no 
substantive changes in blood pressure were ob- 
serred. These findinp suggest that activation of 
kallikrein does not always manifest as clinical 
symptoms, perhaps because of individual varia- 
tion in control mechanisms that regulate bzady- 
kinin surtMty. Nonetheless, these results also sug- 
gest that swine may be an appropriate species in 


which to assess the potential consequences of 
OSCS contaminant in canliovascular and dialy- 
sis models as well as in beparin-coared devices. 


DISCUSSION 


Hie recent reports of alleigic-type serfous adrerse 
events in patients receiving heparin ai^ the sub- 
sequent detection of widapread contamination 
have caused intense inrernationai concern about 
the safety of this essential drug. Ur)^t problems 
included an immediate and unknown risk to pa- 
tients’ llres, a threat to the supply of a widely used, 
essential drug and the need for international co- 
operation in managing the int^rity of a global 
supply chain. This crisis necessitated an urgent 
need to both understand the basis for these clin- 
ical events and to prevent future occurrences. The 
development of an analytic assay for OSCS, cou- 
pled with the rapid response of manufticturers 
and regulatory authorities around the world, has 
undoubtedly limited the harm. However, in the 
absence of a biologic link between the 0^)S oin- 
taminant and the adverse events, the adequacy of 
screening heparin lots m prerent a recurrence is 
a concern. 

Determining whether a link exists between the 
presence of OSCS and a biologic response required 
the convergence of two distinct analyses. First, there 
was a requirement to develop analytic techniques of 
sufficient sensitivity and specificity to ensure accu- 
rate identifkation and quantification of contami- 
nants or impurities that are f^ent within hepa- 
rin. Second, there was a requirement to develop a 
sensitive, clinically appropriate biologic test to de- 
termine at what levels, if any, die OSCS would have 
relevant biolc^ic activity. 

With regard to the analytic techniques, a tiered 
approach was required to ensure eftectire trans- 
lation to biologic characteristics. Somiing meth- 
ods were developed to rapidly identify whether 
heparin lots w^ contaminated or impure. Then, 
methods were further developed to enable quan- 
tification of the contamination levels. Finally, 
more sophisticated techniques, such as multidi- 
mensional NMR, enabled complete characteriza- 
tion of the contaminant or impurity. Hiis tiered 
approach was n«:essitated the ftict that hei^- 
rin is a polydisperse mixtme of glycosarainogly- 
can chains; orthogonal techniques vrere therefore 
required to ensure capture of foe other nonhepa- 
rin components. 
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Here, wc demonstrate that the OSCS present in 
suspect heparin lots, as well as a synthetic OSCS 
Sudani, can directly activate the contact system 
and induce the generation of C3a and C^a. ana* 
phjd^xins in vitro. Moreover, OSCS activa^ kal- 
liioein in vivo and can induce a profound hypoten- 
sive response in pigs, thus providing a potential 
biologic link between the contaminant and the 
anaphylactoid reactions seen in affected patients. 
The finding that l^^tension dM not develop in alt 
animals treated with OSCS-contaminated heparin, 
even at a relative^ high dose, k consistent with the 
observation that the m^ority of patients who re- 
ceived contaminated he|»tin did not experience an 
adverse event. However, it is important to note that 
all animals treated with O^-contaminated hepa- 
rin showed evidrace of Iraliikrein activation in vivo, 
even in the absence of clinical signs. Patients un- 
dergoing dialysis who are also receiving heparin 
therapy are already at high risk for hypotension 
because of their exposure to the dialysis mem- 
brane, which can also actirate the contact system, 
and their treatment with angiotensin-convertmg- 
em^e inhibitors, which inhibit Isadykinin degra- 
dation. Exposure to OSCS-contaminated heparin 


may further incrrase the rkk and could potentially 
trigger an adverse event. Finally, these findings 
also suggest that a simple in vitro bioassay couM 
complement the previously described analytic 
tests^ to help protect the global supply chain of 
heparin, by allowing the screening of heparin 
lots for the presence not onfy of OSCS but also of 
other polysulfated contaminants that may have 
unintended pharmacologic consequences. 
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Mr. Stupak. Thank you. 

Mr. Strunce, for an opening statement, please. 

STATEMENT OF DAVID G. STRUNCE, CHIEF EXECUTIVE OFFI- 
CER, SCIENTIFIC PROTEIN LABORATORIES, LLC, 

WAUNAKEE, WISCONSIN; ACCOMPANIED BY YAN WANG, 

PH.D., VICE PRESIDENT OF BUSINESS DEVELOPMENT AND 

RESEARCH, SCIENTIFIC PROTEIN LABORATORIES, 

WAUNAKEE, WISCONSIN. 

Mr. Strunce. Chairman Stupak, Ranking Member Shimkus and 
members of the subcommittee, I am David Strunce, president and 
chief executive officer of Scientific Protein Laboratories. 

I am accompanied by Dr. Yan Wang, vice president of business 
development and research for SPL and general manager of 
Changzhou SPL. Dr. Wang is an American citizen who holds a 
Ph.D. in chemistry and has worked in the pharmaceutical and fine 
chemical industry since 1993. 

Our companies supply active pharmaceutical ingredients used by 
other manufacturers to produce finished drug products. SPL’s facil- 
ity in Waunakee, Wisconsin, has more than 150 employees and has 
been producing heparin sodium for more than 30 years with an ex- 
emplary regulatory record. Changzhou SPL has approximately 30 
employees and has been producing heparin API since 2004. 

SPL and Changzhou SPL are absolutely committed to producing 
drug ingredients of the highest quality. We are deeply concerned 
that a contaminant that has been identified in certain API prod- 
ucts was made from Chinese crude. We have great sympathy and 
concern for any patient who has suffered adverse events potentially 
associated with heparin. 

Our companies have cooperated fully in the FDA’s investigation 
of the origin of the contaminant identified in heparin products 
around the world. And we have committed to testing all of our hep- 
arin products using the newly identified tests. 

Let me make a few points. 

First, the recent worldwide contamination appears to be the re- 
sult of a deliberate act upstream in the supply chain. The contami- 
nation was not SPL- or Changzhou SPL-specific. The contaminant 
has now been detected in heparin products produced by a wide va- 
riety of manufacturers around the world, with no connection what- 
soever to our suppliers. 

Sophisticated new tests have shown that the contaminant was 
present in crude heparin before it ever reached SPL or Changzhou 
SPL. Unfortunately, the test used previously throughout the indus- 
try did not enable us or other manufacturers to detect the sub- 
stance. 

Second, we built the Changzhou facility to access the raw mate- 
rial supply needed to meet the world medical demand for heparin, 
not to save money. China is the world’s leading producer of pigs, 
slaughtering about five times as many pigs as the U.S. The mate- 
rial from those pigs is absolutely necessary to meet the increasing 
medical need for heparin, both in the U.S. and other countries. In- 
deed, more than one-half of the finished heparin products in the 
United States and globally are made from Chinese-source material. 
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In addition, Chinese raw material is not inexpensive. At times, 
the cost of Chinese crude heparin has exceeded the cost of North 
American raw material. 

Third, we built the Changzhou facility to U.S. and equivalent 
international standards, and it was registered with the FDA. As 
photos attached in my written testimony show, Changzhou SPL is 
a modern facility. We have been quite transparent with the FDA 
regarding the controls in place for our production chains in China. 

We understand that the Committee is concerned that this 
Changzhou SPL facility was not inspected by the FDA before the 
2004 approval of the Baxter supplemental NDA. However, 
Changzhou was fully available and prepared for an FDA inspec- 
tion. Detailed information on Changzhou SPL quality control and 
manufacturing processes had been on file with the FDA since 2002. 
The Changzhou SPL facility also had been audited by third parties 
for GMP compliance. 

At the time of the Baxter approval, we believed that the FDA 
was aware of and was satisfied with the quality systems that had 
been put in place. 

As you know, FDA inspected the Changzhou SPL facility this 
past February, and we now have received a warning letter. As the 
agency has previously stated, there is no relationship between the 
inspectional observations referenced in the warning letter and the 
contamination which occurred upstream in the heparin supply 
chain. We strongly believe that the facility was in substantial com- 
pliance with then-current GMPs for heparin API, and we will pro- 
vide a comprehensive response to the warning letter. 

Finally, we are fully supportive of FDA’s decision to increase its 
inspectional capabilities in China and applaud your efforts to pro- 
vide the agency with additional resources for foreign inspection ac- 
tivities. We recognize that in spite of SPL’s strong reputation for 
quality developed over decades, we, as well as others producing 
heparin products, must work to regain the confidence of the public. 
We pledge to continue to work with the FDA, Chinese authorities, 
and others to uncover the source of this contamination and take 
whatever steps are necessary to protect the public health. 

Thank you for the opportunity to participate in today’s hearing, 
and I look forward to addressing your questions. 

[The prepared statement of Mr. Strunce follows:] 



122 


Statement of David G. Stnince 
President and Chief Executive Officer 
Scientific Protein Laboratories LLC 

Subcommittee on Oversight and Investigations 
Committee on Energy and Commerce 
United States House of Representatives 

April 29, 2008 

Chairman Stupak, Ranking Member Shimkus, and Members of the Subcommittee, I am David 
Strunce, President and Chief Executive Officer of Scientific Protein Laboratories LLC (“SPL”). 
I am accompanied by Dr. Yan Wang, Vice President of Business Development and Research for 
SPL, and General Manager of Changzhou SPL Company, Ltd. (“C2SPL”), a Chinese joint 
venture company in which SPL holds a majority interest. Dr. Wang is an American citizen who 
holds a Ph.D. in chemistry and has worked in the pharmaceutical and fine chemical industries 
since 1993. 

We are here today to provide you with our perspective on the issues that have been raised 
regarding heparin products of Chinese origin. We also hope to contribute to your consideration 
of the broader issues surrounding the inspection by the Food and Drug Administration (“FDA”) 
of foreign drug manufacturing facilities. 

We would first like to provide some background about SPL and CZSPL. SPL is a supplier of 
active pharmaceutical ingredients (“API”) used by other manufacturers to produce and market 
finished drug products. Our manufacturing facility in Waunakee, Wisconsin has more than 150 
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employees. We have been producing heparin sodium USP API at the Waunakee facility for 
more than thirty years, with an exemplary regulatory record. SPL also holds a majority interest 
in CZSPL, a joint venture company in Changzhou City, China. CZSPL, which has just over 30 
employees, has been producing heparin API since 2004. 

SPL and CZSPL are absolutely committed to producing drug ingredients of the highest quality. 
We are deeply distressed by what appears to have been the intentional introduction of a synthetic 
contaminant into the crude heparin supply in China. As the Committee knows, the test methods 
used safely for many years in the heparin industry were incapable of detecting this substance in 
heparin API produced by SPL, CZSPL, or any other manufacturer of heparin API. As I believe 
you are also aware, both SPL and CZSPL have cooperated fully in the FDA’s investigation of 
the root cause of the recent events. We are determined to do what we can to understand how this 
situation arose and to prevent similar events in the future. Of course, we have great S 5 mipathy 
and concern for any patient who has suffered adverse events potentially associated with heparin. 

Background on Heparin Production 

Heparin from porcine sources has been used in medical practice for decades, and it remains an 
important active ingredient in anticoagulant or blood thinning prescription drug products. Like 
certain other drug and biological products, the starting material for heparin is from a natural 
source. Specifically, the taw source material is derived from the small intestinal tissue of pigs. 

In the United States, SPL buys such raw source material from slaughteriiouses and processing 
facilities located in the United States and Canada, and then processes those raw materials to 
make heparin API. The production process involves extracting heparin from the raw source 
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materials into an intermediate foim from which the purified heparin API is produced. SPL also 
produces certain API products in the United States starting with Chinese crude heparin. This 
material arrives as a dried granular substance on which certain preliminary processing steps have 
already been performed. In China, C2SPL produces heparin API from Chinese crude heparin. 

The supply chain in China begins with the slaughtering of pigs at government-regulated 
slaughterhouses, which provide the intestines to casing/crude heparin workshops. The 
workshops then separate the intestines into casings and mucosa, process the intestinal mucosa 
into crude heparin, and provide the crude heparin to consolidators. In the supply chain, SPL and 
CZSPL purchase crude heparin from approved consolidators who combine the crude heparin 
obtained in smaller quantities from workshops. CZSPL and SPL then test the crude heparin, 
process and purify it into heparin sodium USP, and perform final testing, all under current good 
manufacmring practices (“GMPs") applicable to heparin API products. The resulting product is 
bulk, packaged heparin sodium that meets United States Pharmacopeia and similar international 
phatmacopeial standards, as well as the specifications of our customers. Such products are sold 
to manufacturers of finished pharmaceuticals, who then further process, test, package and 
sterilize the finished heparin products for distribution to their customers pursuant to specific 
FDA drug approvals. 

We have attached to this testimony photographs of facilities in the SPL and Changzhou SPL 
supply chains in China. As you can see from these photographs, our supply chain is quite 
different from the uncontrolled conditions depicted in the media. 
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Heparin raw materials are not sourced in China simply in order to access cheaper starting 
material. Indeed, at times, the price of Chinese crude heparin has exceeded the cost of North 
American raw material. However, the global medical demand for heparin products has increased 
dramatically over the last decade, and there is an insufficient supply of pigs in North America to 
satisfy that demand. China is the world’s leading producer of pigs, slaughtering about five times 
as many pigs per year as the United States. The material fiom those pigs is necessary to meet the 
increasing medical need for heparin both in the United States and other countries around the 
world. More than one-half of finished heparin products in the United States and globally are 
made from Chinese source material. 

Quality Controls and Regulatory Compliance by SPL and CZSPL 

The SPL and CZSPL facilities are registered as drug manufacturers with the FDA, and the 
heparin sodium USP API products produced by SPL and CZSPL for commercial distribution in 
the United States are listed with the Agency. Both the SPL and CZSPL API products are the 
subject of drug master files (“DMFs”) submitted to the Agency, which detail the manufacturing 
and quality control processes that SPL and CZSPL use in producing heparin sodium API from 
Chinese crude heparin. These DMFs are updated at least annually, and are referenced by our 
customers as part of their drug applications. SPL and CZSPL have been open and transparent 
with FDA regarding the specific controls in place for our various production chains, including 
the use of Chinese source materials. 

Like SPL, the CZSPL facility in China was designed and engineered to manufacture heparin 
sodium USP under conditions meeting United States current GMP requirements (as well as 
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equivalent international standards) for API products. CZSPL produces the materials in modem 
facilities using modem equipment and methods, and employs qualified personnel who are trained 
and experienced in United States quality system principles. 

At both facilities, efforts to ensure the quality of heparin API are extensive. Neither SPL nor 
CZSPL accepts erode heparin from Chinese suppliers on faith. Heparin quality controls begin 
with controls over sourcing and collection to assure that the porcine material is appropriately 
derived and processed. For more than a decade, SPL has conducted on-site audits of the crude 
heparin consolidators in China from whom we receive crude heparin. SPL obtains samples of 
crude heparin from each consolidator and manufactures test batches of heparin USP API using 
those sample materials to ensure the quality of the incoming materials. All of this work is done 
before approving a consolidator as a crude heparin supplier to SPL and CZSPL. SPL and 
CZSPL also maintain purchasing orders with each raw material supplier and our dealings with 
those parties are fuUy documented. 

SPL and CZSPL have worked with the FDA in taking proactive measures to increase quality 
controls over Chinese crude heparin, even in the absence of any known problems with the quality 
of those materials. While it may seem ironic today, part of SPL’s rationale for engaging in the 
CZSPL joint venture was to facilitate our ability to monitor Chinese crude heparin suppliers. 
Thus, for example, during 2006, well before there had been any news of blue ear virus in pigs or 
contaminated heparin, CZSPL established and implemented a process of auditing and 
individually approving the crude heparin workshops that supply material to the consolidators 
from whom CZSPL obtmns crude heparin. 
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Recent Heparin Concerns 

As you know, in January 2008, Baxter International initiated a recall of certain lots of finished 
heparin products manufactured using API produced by CZSPL. Subsequently, SPL announced 
our own recall of Chinese-sourced heparin API sold to other customers. It is important to note 
that, based upon extensive testing to date, only specific lots of heparin produced during 2006 and 
2007 from Chinese crude heparin were subject to these recalls. SPL heparin API products 
produced solely from North American source materials have not been affected. 

On March 19, 2008, FDA announced that it had identified a suspected contaminant known as 
oversulfated chondroitin sulfate in certain finished heparin products. SPL and CZSPL 
cooperated fully and proactively in FDA’s scientific efforts to study the substance, including by 
identifying and making available leading academic experts. There remain many unanswered 
questions about the origin of this substance and how it was introduced into the crude heparin 
supply chain in China. 

It has now been publicly reported that oversulfated chondroitin sulfate has been found in heparin 
products around the world, most of which are completely independent of our supply chain. This 
information, together with our internal testing, makes clear that the substance in question was 
present in the crude heparin material before it ever reached the SPL or CZSPL production 
processes. Rather, the evidence suggests that the contamination occurred at some point in the 
supply chain upstream from API manufacturers. Unfortunately, as the FDA has made clear, due 
to the nature of the suspected contaminant, current GMPs in the heparin industry and 
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phannacopeial testing standards, including potency testing and purification processes, could not 
detect, identify or remove the substance. 

FDA recently designated two sophisticated methods — proton nuclear magnetic resonance 
(“NMR”) and capillary electrophoresis (“CE”) — as useful in detecting the presence of 
oversulfated chondroitin sulfate. At the time of the release of the products that have now been 
recalled, however, these specific methods for detecting oversulfated chondroitin sulfate had not 
been required or even identified by FDA, the USP, or foreign phatmacopeial bodies. Nor were 
these tests used within the industry. Unlike ordinary chondroitin sulfate, which is a naturally 
occurring component of heparin, the oversulfated form is not found in nature. Only the 
sophisticated new tests, developed after weeks of inquiry by scientists at the FDA and academic 
laboratories, have been able to detect the specific “peaks” relating to the oversulfated 
contaminant. 

Using these tests, we recently tested reserve samples of incoming crude heparin from Chinese 
sources. Those samples showed “peaks” indicating that oversulfated chondroitin sulfate was 
present in certain batches of crude heparin before they reached SPL and CZSPL. Again, these 
NMR and CE test results are consistent with the other evidence that shows that any 
contamination with oversulfated chondroitin sulfate occurred at a point in the supply chain 
upstream from SPL and CZSPL. 

Going forward, SPL and CZSPL have committed to the FDA that we will not release heparin 
products without employing these two new tests. Should further information suggest the 
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advisability of other enhancements to practices, processes, or testing among heparin API 
producers, we will work with the FDA and other regulatory authorities to implement such 
changes. 

Inspection of the CZSPL Facility 

We understand that the Committee is concerned that the CZSPL facility was not inspected by the 
FDA prior to the 2004 approval of the Baxter supplemental NDA permitting sourcing of heparin 
API ftom CZSPL. CZSPL is not aware of FDA’s internal handling of this issue. From our 
perspective, the CZSPL facility was fully available and prepared for an FDA inspection. SPL 
discussed the Changzhou joint venture with FDA field personnel as early as 1999, and formally 
notified FDA of the CZSPL joint venture in March of 2000. The DMF detailing the quality 
control and manufacturing processes for heparin API produced at the C2ISPL facility was 
submitted to the Agency in 2002. Upon learning that FDA had approved Baxter’s supplemental 
NDA authorizing it to manufacture and ship finished heparin products produced fiom CZSPL- 
supplied API, we assumed that FDA was aware of and was satisfied with the quality systems that 
had been put in place at CZSPL. 

The CZSPL facility also has been subject to audits by various third parties to deteimine 
compliance with current GMPs and other manufacturer specifications. Such audits, like most 
thorough GMP audits, recommended certain improvements, which were implemented. 

However, these audits concluded that CZSPL’s systems were GMP-compliant. 
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As you know, FDA inspected CZSPL in February 2008. After an extensive five-day inspection, 
FDA issued a list of observations, known as a Form FDA 483. On the day before Commissioner 
von Eschenbach’s testimony before this Subcommittee a week ago, FDA issued a Warning 
Letter that repeated some of the observations from the 483. There is no relationship, however, 
between ±e FDA observations and the contamination of certain heparin sodium lots with 
oversulfated chondroitin sulfate. As the FDA and leading academic researchers have made clear, 
that substance simply was not detectable using then-existing testing methods for heparin. 

With all due respect to FDA, we believe that the CZSPL facility was and remains in compliance 
with United States and intemational current GMP and industry standards for a heparin API 
manufacturer, and that its products met and meet applicable pharmacopeial testing requirements, 
as well as additional customer specifications. On March 17, 2008, CZSPL submitted its 
response to FDA’s 483, outlining in detail the steps it has taken and will take to address FDA’s 
observations. A number of those activities are now completed. We are diligently pursuing 
completion of the remaining items, and we will be providing a comprehensive response to the 
Agency’s Warning Letter, 

SPL and CZSPL are fully supportive of FDA’s mission. We support FDA’s intention to place 
permanent inspectional staff in China, and applaud your efforts to provide the Agency with 
additional resources for foreign inspectional activities. Indeed, we believe such resources will 
ensure the maintenance of high standards across the industry and enhance the confidence of 
patients in an increasingly global drug supply environment. 
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Conclusion 

In closing, we know that in spite of SPL’s strong reputation for quality developed over decades, 
we - as weD as others producing heparin products - must work to regain the confidence of the 
public. The quality and safety of our API products is our central concern, and we will take 
whatever steps are necessary to protect the public health. In particular, we will continue to work 
with regulatory authorities in the United States, China, and other jurisdictions to uncover the 
source of the contamination and implement new controls to guard against future events of this 
kind. 

Mr. Chairman, Ranking Member Shimkus, and Members of the Subcommittee, thank you for the 
opportunity to participate in today’s hearing. We understand your interest in these important 
issues, and we look forward to answering your questions. 
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PHOTOS OF 

CRUDE HEPARIN/CASING WORKSHOPS 
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PHOTOS OF 

CONSOLIDATOR PLANTS 
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Consolidator Plants 
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Consolidator Plants 
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PHOTOS OF 

CHANGZHOU SPL PLANT 
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Mr. Stupak. Thank you. 

Dr. Wang, do you wish to testify? 

Dr. Wang. I don’t have an opening statement. 

Mr. Stupak. OK, thank you. We’ll turn to questions. 

Mr. Parkinson, right in there, in that big black book there, is our 
exhibit book. I asked earlier of Mr. Nelson, Exhibit No. 31. And 
this is a letter from Baxter to Changzhou SPL dated February 26, 
2008. And I think it’s the first page there of that exhibit. This let- 
ter states that Baxter’s audit observations quote, “have been satis- 
factorily addressed,” end of quote, and that Baxter is pleased to in- 
form Changzhou SPL that the audit had been, in quotes, “closed.” 

Coincidentally, on that day FDA was finishing up its inspection 
of Changzhou SPL. By this time, Baxter was aware of the outbreak 
of heparin problems, was aware the FDA inspection team was in 
the Chinese plant, and was aware that the facility might have 
caused a role in this heparin outbreak. 

In light of these facts, why did you close the audit on the plant 
that’s possibly responsible for the contaminated heparin? 

Mr. Parkinson. Well, I can’t speak to the exact chronology, Mr. 
Chairman, in terms of when this letter was sent versus learning 
of the actual initiation. 

Mr. Stupak. The date is on the letter right there, isn’t it, Feb- 
ruary 28th? 

Mr. Parkinson. Well, our letter is dated February 26th. 

Mr. Stupak. The 26th, okay. 

Mr. Parkinson. But you cited the date of the FDA? 

Mr. Stupak. Finished up February 26th, right. 

Mr. Parkinson. Yes. And so the exact time during the day and 
what we knew at what time during that day I’m not sure what the 
exact chronology was during that period of time. 

Mr. Stupak. But even knowing all these problems, I mean you 
knew in January we had a problem with heparin. You even knew 
before that, you actually knew in the fall, didn’t you, after St. Louis 
Children’s Hospital, when their dialysis reported the problems? 

Mr. Parkinson. Yes, we knew the adverse events started to in- 
crease late in December, and obviously there was a lot of activity 
on this subject that took place. 

Mr. Stupak. Sure. So December, January, late February, 3 
months later you’re closing the audit because everything is satisfac- 
tory? 

Mr. Parkinson. Well, the audit that was performed in Sep- 
tember was what was referred to as a routine inspection audit. I 
think a very different orientation than an inspection for cause, 
which was really the nature of the FDA inspection subsequent to 
the events that transpired. I’m not sure that we learned anything 
in terms of the adverse events on the product, and so on, that 
would have said at that point we’re going to go back and change 
our inspection, change the observations. 

Mr. Stupak. Well, let me ask you this. The exhibit right in front 
of you. Exhibit No. 30, which I asked a number of questions on. 

Mr. Parkinson. No. 30? 

Mr. Stupak. Thirty, Exhibit No. 30. That’s your September 
2007 — Baxter performed a good manufacturing audit of 
Changzhou, is that correct? 
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Mr. Parkinson. Under 30 was the audit report; 31 is when we 
thanked them for the response. 

Mr. Stupak. ok. And you can go to the third page if you want. 
That’s the audit, this is a report from that audit, right? 

Mr. Parkinson. Yes. With the observations you mean, the site 
of the observations? 

Mr. Stupak. Right. Now, you’re aware that the FDA had never 
approved this plant for manufacture of heparin, right? 

Mr. Parkinson. We were aware of that, yes. 

Mr. Stupak. Didn’t you have a responsibility to tell the FDA that 
this plant had never been inspected? 

Mr. Parkinson. We did communicate that to the Agency. 

Mr. Stupak. When, after? 

Mr. Parkinson. October of 2003, I believe. 

Mr. Stupak. So you told the FDA in October of 2003 this plant 
had never been inspected by the FDA, is that correct? 

Mr. Parkinson. Yes. 

Mr. Stupak. Did you, once you told the FDA that did they give 
you permission then to ship a product to the United States made 
out of that plant that had never been inspected? 

Mr. Parkinson. We received approval. We subsequently sub- 
mitted our 

Mr. Stupak. You received approval in what form, written form? 

Mr. Parkinson. Written form, yes. 

Mr. Stupak. Do you have that with you, do you have that writ- 
ten form with you? 

Mr. Parkinson. I don’t have it right here. 

Mr. Stupak. If you could provide that to the Committee. 

Mr. Parkinson. We would be happy to do that. We actually sub- 
mitted the prior approval supplement in February of 2004, I be- 
lieve, and received the approval 4 months later, and we have writ- 
ten approval of that. 

Mr. Stupak. All right. So even though it was not inspected you 
felt you had no more responsibility to make sure the plant was in- 
spected by the FDA then? 

Mr. Parkinson. After informing the FDA what additional re- 
sponsibility we had relative to the FDA inspecting, I think, is a 
matter for discussion. Our broader responsibility, which we shoul- 
der, is the quality of the product which we ensure is maintained 
in several different ways, not only instructions. 

Mr. Stupak. Sure. But I said in my opening statement I thought 
both Baxter and SPL had some responsibility here. 

Mr. Parkinson. Absolutely. 

Mr. Stupak. You are both companies that have been around for 
75 years. You know before you ship a drug or even produce a drug 
here in the United States, the plant has to be pre-approved by the 
FDA, right? 

Mr. Parkinson. Right. 

Mr. Stupak. And it wasn’t done here. So it seemed like that 
basic first rule was sort of ignored. 

Mr. Parkinson. That implies that we depend upon the FDA to 
ensure the quality of our product. 
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Mr. Stupak. Right. But don’t you also depend upon the FDA to 
assure you that you have that right, if you will, actually the privi- 
lege not a right, it’s a privilege to sell drugs in the United States? 

Mr. Parkinson. Yes, it is. 

Mr. Stupak. And therefore doesn’t that pre-approval — that pre- 
inspection approval gives you that, grants you that privilege? 

Mr. Parkinson. When we receive the approval for that supple- 
ment that we submit, yes, that gives us that privilege to do that. 

Mr. Stupak. Well, in your audit report it states the purpose of 
the audit was to, quote, “verify the effectiveness of Changzhou 
SPL’s quality systems and technical capabilities with regard to ap- 
plicable Baxter and regulatory requirements,” isn’t that correct? 

Mr. Parkinson. Yes. 

Mr. Stupak. OK. It appears that the audit then, this audit, it 
says in there, again I’m quoting now, “consistent of an in-depth re- 
view of Changzhou’s quality systems and capabilities and included 
documentation and procedures related to incoming materials, sam- 
pling procedures to build the operations, quality assurance process, 
and stability operations,” isn’t that true? 

Mr. Parkinson. Yes. 

Mr. Stupak. Well, it appears that the audit found only one major 
observation related to the good manufacturing processes. Further, 
it appears that Changzhou SPL was approved to supply heparin 
API to Baxter as long as it addressed that one problem. In essence, 
the audit found that Changzhou SPL was capable of meeting good 
manufacturing products, process, right? 

Mr. Parkinson. That was our assessment. 

Mr. Stupak. OK. But then, yet 5 months later the FDA found 
Changzhou was incapable of meeting good manufacturing products, 
or practices, good manufacturing practices. FDA’s inspection found 
major problems with the facility while your audit found only a 
handful of deviations, most of them apparently minor. In fact, FDA 
found so many problems that it’s been barred — that it has barred 
products from Changzhou SPL from entering the United States. 
Why did the results of your two audits differ so much? 

Mr. Parkinson. Well, I can only speculate they were a different 
point in time. Each audit is obviously a snapshot in time. As I said 
a minute ago, ours was a routine audit that was initiated prior to 
any of these events having transpired, and the FDA’s was one that 
was for cause. Knowing all the events that had transpired, I be- 
lieve they had at least two individuals there for a number of days. 
As was cited earlier, we had an individual there for a day. One can 
argue, discuss, debate, perhaps, how much time is necessary. There 
is a correlation in my experience in the industry that the longer 
auditors, investigators spend in the facility the more things that 
they will find. I think it was a different point in time in a different 
context. 

Mr. Stupak. What changed in 5 months then between — what 
would change in your manufacturing process, anything change? 

Mr. Parkinson. I can’t respond specifically to what changed in 
the manufacturing process from our inspection. 

Mr. Stupak. Well, were there changes between your inspection 
and the FDA inspection? 
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Mr. Parkinson. I don’t know. I’ve read the reports, but I don’t 
know that I can ascertain from that whether or not there were spe- 
cific changes that took place in that period of time. 

Mr. Stupak. So, well, if there’s no change in your manufacturing 
process and there was no problems with heparin coming out of this 
plant prior to late ’07, how did the chondroitin get into the heparin 
then? 

Mr. Parkinson. Well, I’ve listened to the testimony throughout 
the day, Mr. Chairman. And again this is speculative, and the 
working hypothesis I believe is that it didn’t enter the supply chain 
in this particular facility that we’re discussing, the audits. I would 
suggest to you, and the Committee, I think more frequent audits 
are a good thing. I think more in-depth audits are a good thing. 
We instituted as a company a policy in 2006 to do more frequent 
audits of our vendors. Those are good things to do. 

Mr. Stupak. Sure, they’re good things to do. Will you help pay 
for them then or should the taxpayers pay for them, these inspec- 
tions? 

Mr. Parkinson. Our own internal inspections of our own facili- 
ties? 

Mr. Stupak. No, the FDA inspections. I know you don’t depend 
on the FDA inspections you said, so 

Mr. Parkinson. Look, I am open minded. Well, first of all, I 
would say I think the FDA should do a comparable level of inten- 
sity of inspection in all facilities regardless of where they are in the 
world, okay. And we understand that requires a ramp-up of activ- 
ity. Now you’re asking the question about financing that, and it’s 
the notion of users fees and so on. We’re open-minded and recep- 
tive to that, okay, and we would like to work with the committee 
to move forward to discuss the specifics that might be associated 
with that. 

Mr. Stupak. Very good. Mr. Strunce, let me ask you this. If this 
plant in Changzhou is operating, there’s never any problems until 
late 2007, and then suddenly we have this problem with the 
chondroitin, how did the chondroitin get into the substance? If it 
wasn’t Baxter’s responsibility, how about you guys? 

Mr. Strunce. Well, Mr. Chairman, it seems to me that most of 
the evidence that we’ve heard, the testimony we’ve heard and the 
testing that has been done on finished product, on API, and on 
crude heparin and the fact that this contaminant has been found 
all over the world in supply chains that are completely separate 
from SPLs, it’s clear to me that it entered upstream from 
Changzhou SPL and consequently the time period of the end of ’07 
is about the time period when it started to come through, which 
was undetectable by the analytical methods used in the industry 
at the time. 

Mr. Stupak. OK. So if it came from upstream, it had to come 
from the workshops, the consolidators, or someone before it got to 
your plant, is that what you’re saying? 

Mr. Strunce. That’s correct, sir. 

Mr. Stupak. Well, in your written testimony you state that part 
of your rationale for entering into a joint venture in China was to 
facilitate your ability to monitor Chinese crude heparin suppliers. 
So if you’re monitoring your Chinese crude heparin suppliers, how 
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did the contamination, how did the chondroitin get in the heparin 
then, if you’re monitoring it? That’s one of your reasons for going 
to do business over there, so you can monitor your suppliers. 

Mr. Strunce. That’s absolutely true, and we were monitoring 
our suppliers. 

Mr. Stupak. Well, then what broke down? If you’re monitoring 
and it still gets in, what happened? 

Mr. Strunce. Well, monitoring is not exactly the same thing as 
living in the facility. We do routine audits of our workshops and 
of our consolidators. And the fact that this showed up in all of the 
supply chains coming out of China indicates that it was a very in- 
sidious act that attacks the supply chain of most companies pro- 
ducing heparin. 

Mr. Stupak. So if it attacked most companies, you’re the only 
company being restricted for export to the United States? 

Mr. Strunce. We’re being restricted, but even that’s not nec- 
essary because we wouldn’t ship it anyway unless it were tested. 

Mr. Stupak. Do you think other manufacturers in China should 
be restricted for their heparin in the United States until we get 
this chondroitin supply issue resolved as to which one of the sup- 
pliers caused the problem here? 

Mr. Strunce. No. My strong suggestion is that everybody that 
makes heparin at any level, from API to finished product, should 
be using these sophisticated tests that have been developed now 
before releasing any product. That’s certainly what we’ve volun- 
teered to do for the Agency, and we feel that everybody else should 
be doing that too. And in fact, we know that most companies 
around the world are not only testing the products that they have 
on the market, but are also testing their inventories. 

Mr. Stupak. But you can’t, even if you did the testing you still 
can’t reopen until you get reinspected, right? 

Mr. Strunce. That’s correct. 

Mr. Stupak. Because of good manufacturing practices that the 
FDA did not approve of? 

Mr. Strunce. They 

Mr. Stupak. Could the good manufacturing practices in any way 
contribute to the chondroitin getting into the heparin? 

Mr. Strunce. I’m sorry, sir, could you repeat that? 

Mr. Stupak. Could your lack of good manufacturing processes — 
okay, could that, because you did not have good manufacturing 
processes at this plant according to the FDA, even though your au- 
dits say they’re good, could that manufacturing process have some- 
how interjected chondroitin into this heparin? 

Mr. Strunce. Absolutely not. 

Mr. Stupak. It has to be intentionally put in by a supplier some- 
where, right? 

Mr. Strunce. It seems to us that it’s an intentional act upstream 
in the supply chain. 

Mr. Stupak. And you have no idea where? 

Mr. Strunce. We don’t know specifically where. 

Mr. Stupak. Mr. Shimkus for questions. 

Mr. Shimkus. Thank you, Mr. Chairman. And I appreciate the 
chairman of the committee, and I think, Mr. Strunce, your last re- 
sponse is that that’s what we’re trying to find out. I know that’s 
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what industry wants to find out, I know that you all want to find 
out. I know, Mr. Parkinson, that Baxter is a household name, espe- 
cially in the health care arena. I don’t know if individual house- 
holds, but because of the products you produce. SPL is not. Damage 
that can be done to the individual lives. And our first panelists are 
still here just like you were here, and which I appreciated. But of 
course, there is great damage done to the Baxter name, and it’s im- 
portant for a lot of reasons that you don’t sell a product that’s 
faulty. I mean, that’s on anything and any manufactured goods. 

You all sat through the other panels. And the last panel, I would 
just like to get a generic comment, the FDA, basically the com- 
mittee, and I think the committee as the whole committee, and I 
think the FDA, at least at some level, realize that we need to do, 
from our end, more frequent inspections, that there may be some 
penalty regime established, there will be a questioner who pays. 
We’ll probably work through this. A U.S. company is already pay- 
ing income taxes to fund the Federal Government, but what about 
those companies that aren’t U.S. incorporated companies, and 
there’s the debate of the user fee or how else we may deal with 
this. 

We do know that we also have to improve the FDA’s real-time 
information flow through information technology, and those of you 
in the business sector have dealt with that on your own already. 

What are your comments based upon the responses of the second 
panel on reforms? You were touching on it with Chairman Stupak 
a little bit where you would be open. Where would you like to see 
the Federal Government move and the FDA to be a partner in en- 
suring this? And that’s the user fee debate, that’s expansion of au- 
thority, and the like. 

Mr. Parkinson. Well, there’s a lot of — it’s a great question. 
There’s a lot of dimensions to that. As I said, we support more in- 
spections. Funding should be made available to allow the FDA to 
do more inspections. The source of that we can debate and discuss. 
I think it is important for the committee to appreciate that, while 
that’s a good start, that’s only one dimension of several aspects of 
what it’s going to take to really fundamentally make a difference 
to enhance safety of the supply of medical products and pharma- 
ceuticals. 

The prior committee, to your question, commented on the need 
to invest in IT. The information systems are woefully lacking and 
need support. I also think the Agency should consider, and we 
would be happy to work with them, as I’m sure others in the indus- 
try would, to really implement something going forward that we re- 
cently implemented within Baxter as a result of this tragic experi- 
ence, which is to dedicate a group of Ph.D.s and scientists to, not 
unlike the law enforcement agencies, try to think like the bad guys. 

Mr. Shimkus. And you’re referring to this whole threat evalua- 
tion? 

Mr. Parkinson. Absolutely. 

Mr. Shimkus. And was this incident really the first wake-up call 
to move in that direction? 

Mr. Parkinson. It’s a matter of degree, but I think it’s the first 
time that Baxter has proactively established a resource. 
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Mr. Shimkus. The other important thing is, about this approach, 
is, following up on what Dr. Burgess said earlier, or even some 
other, and what if this was an intentional use of science and tech- 
nology to adulterate a common chemical use, slip through the in- 
vestigation regime, and we would need in essence a credible threat 
response operation from industry and government to be engaged. 

Mr. Parkinson. But frankly that’s the way we need to think, 
whether it’s due to economic motivations, terrorism, that’s the new 
world and that’s the orientation. 

Mr. Shimkus. So as we move on a process to authorize reforms 
in the FDA followed up hopefully by the appropriate funding, that 
we ought to probably get that right with this threat focus? 

Mr. Parkinson. I think that’s right, and I think the E Pedigree 
Initiative is an important part of that as well. 

Mr. Shimkus. Mr. Strunce, you indicate that the cost of heparin 
was not a principal reason for locating your facility in China, is 
that correct? 

Mr. Strunce. That’s correct. 

Mr. Shimkus. While the cost of heparin was not a factor for SPL, 
do you think it plays a role in the incentive among somebody in 
China to cut the supply with counterfeits? 

Mr. Strunce. Well, when the counterfeiting appears to have 
happened at a time when the price was rising for Chinese heparin, 
it was rising dramatically and is still very high. So in answer to 
your question I believe that that provided some additional incen- 
tive. There was less material available because there were several 
factors that impacted the shortage of material, which is what drove 
up the price. So it provided, perhaps, the incentive for someone to 
use these measures. 

Mr. Shimkus. Tell me again a size difference between the Wis- 
consin facility and the facility in China. 

Mr. Strunce. We have 

Mr. Shimkus. Can we compare, I mean, is there an easy way to 
compare the almost duplicate models, only changes in size? 

Mr. Strunce. They’re pretty close, but the SPL in Wisconsin has 
about 150 employees. They produce basically two products: pan- 
creatin and heparin, both from animal source. The facility in China 
produces primarily only heparin, produces about, I guess about 
maybe one-fifth of the overall capabilities of the SPL facility. 

Mr. Shimkus. So it’s quite a bit smaller operation? 

Mr. Strunce. It’s smaller. Yes, it is. 

Mr. Shimkus. Mr. Wang, the FDA inspection of one heparin 
consolidator quoted the owner to say that his firm has consistently 
been unable to meet SPL’s production needs because there is not 
enough crude heparin available. He said the number of pigs 
slaughtered in China had dropped by 200 million since 2005. If 
SPL was aware of this supply crunch, what did you do to ensure 
the quality of supply? 

Dr. Wang. In 2007, we actually reduced our production because 
the demand cannot meet our need. 

Mr. Shimkus. Were you concerned about adulteration of the com- 
modity product? 

Dr. Wang. Yes, we are always on the lookout. At that time in 
2007, because of the price increase in heparin, we are always mind- 
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ful of potential contamination for economic interest. And the major 
thing we look at, and also the industry is looking at, is probably 
cheaper heparin from other species. So in 2007, we’re putting a test 
method, a very sensitive test method called PCR, in order to distin- 
guish the porcine-based heparin from other sources. 

Mr. Shimkus. I’ve tried to talk to my colleagues about trying to 
understand the input and the outputs and the quality assurance on 
both ends of the manufacturing arena, making sure that the prod- 
uct coming in is up to the standards required and the quality out. 
I think that’s the frustration here with the inspection regime. Be- 
cause the tough thing for public policy people, whether there was 
deception imposed by additives that mimicked the test results, the 
reality is we didn’t have people walking around facilities or check- 
ing facilities. And that’s almost impossible to defend, especially 
when you’ve got lives that have been lost because of that. So part 
of the discussion we’re going to have is how far back in the supply 
chain will the FDA inspectors have to go, or will the producers 
have to go to, and at what cost, because the further you go back, 
if we’re doing it, that means inspectors in a whole chain, if you all 
do it that means your inspectors that you’re paying throughout the 
whole chain. Can you comment on that or is that just a fair anal- 
ysis? 

Mr. Parkinson. Well, I think as we listened from the earlier tes- 
timony, the resources and manpower to do it is one thing. You need 
to get, certainly if it’s sourced in China, the cooperation from the 
Chinese locally to go all the way back and do this. As we all under- 
stand now, this a very complex supply chain on a biologic. And 
typically, to enhance safety of products fundamentally you want to 
focus on inputs and process, hence the inspections. But this hap- 
pens to be a product where the detection, in terms of when we re- 
ceive incoming material to our facility, is very critical that we abso- 
lutely expose that bulk to the highest level test. And we always 
have subjected it to more tests than are required by the USP, titer 
specification, and so on, because it was biologic, because it’s from 
China and because the supply chain is so complex. So it is a 
daunting undertaking. 

Mr. Shimkus. Well, let me just — and my questions here by just 
reiterating the fact that the committee as a whole, the whole com- 
mittee, is pretty intent on moving something. And I think most of 
us agree, we as public policy makers with the FDA, we have to 
break down stovepipes, we’ve got to get IT and we’re going to have 
to fund it somehow. It would be helpful for us that industry would 
be partners in this process, and understanding that we’re all going 
have to give a little bit. 

So I would encourage you all and folks in the associations at 
which you may be members of to work with us and the majority 
here to move something positively that’s going to give a better as- 
surance. Because we just feel too many cases right now, not just 
in the drug issue, but in kids’ toys, and in food products, that the 
public is expecting us to do something. So I appreciate it. Thank 
you. 

Mr. Stupak. a couple more questions of me. Mr. Parkinson, you 
sort of indicated that you policed yourself, you didn’t see these 
problems that the FDA found. I’m really baffled by that. How is it 
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you can have just two divergent findings on the same plant? You 
have your audit that says everything is fine in the fall of ’07 and 
then they go there in February and they’re just worlds apart. Did 
anything physically happen in the plant in 5 months? 

Mr. Parkinson. Well, I don’t know. I can only speculate. And 
what I would say would be repetitive to what I said earlier. Dif- 
ferent points in time. It was a snapshot. Ours was what’s referred 
to as a routine inspection, as opposed to the Agency went in for 
cause subsequent to the events that transpired. That leads to a 
very different kind of inspection. Beyond that I can’t really specu- 
late. 

Mr. Stupak. So when the FDA says that at the Changzhou SPL’s 
processing steps provided no assurance that they were capable of 
removing impurities, why wasn’t that found 5 months earlier? I 
mean, removing impurities from a product. It’s the same process to 
remove it, right, impurities? 

Mr. Parkinson. Well, and there’s impurities that are also re- 
moved in terms of when material comes into our facilities as well. 
I mean, this is a biologic. And at a certain low level there are im- 
purities beyond this one that was introduced. 

Mr. Stupak. But they weren’t getting removed out of your plant, 
right, in Changzhou? 

Mr. Parkinson. I would defer to Dr. Wang in that regard be- 
cause I don’t have the technical expertise frankly to respond to 
that. 

Mr. Stupak. OK. Well, let me ask Dr. Strunce and Dr. Wang 
this. Either of you, Mr. Strunce, or you Dr. Wang, told our inves- 
tigators that SPL’s Changzhou plant was essentially the same facil- 
ity and operation as your Wisconsin facility. Do any of you remem- 
ber saying that to our investigators? 

Mr. Strunce. Yes, that’s generally correct. Yes, sir. 

Mr. Stupak. Did you make that statement then? 

Mr. Strunce. Yes, sir. 

Mr. Stupak. OK. Let me ask you this then. And the only dif- 
ference was China is a little smaller scale than your Wisconsin fa- 
cility, right? 

Mr. Strunce. China is, yes, smaller scale. 

Mr. Stupak. OK. But yet, when your Wisconsin facility was in- 
spected it did not have the same problems as in China. So if they’re 
exactly the same plant, in fact China is a little smaller, why didn’t 
the same problems show up, the same facility, same operation you 
said? 

Mr. Strunce. Well, and exactly the same facility doesn’t mean 
exactly the same pieces of equipment, exactly everything is exactly 
the same. It means the process is generally the same. 

Mr. Stupak. So the process. So which one has the newer equip- 
ment, China or Wisconsin? 

Mr. Strunce. I’m sorry? 

Mr. Stupak. Which one has the better equipment, China or Wis- 
consin? 

Mr. Strunce. We recently upgraded Wisconsin. We’ve put in a 
new purification area. And so probably in that area, yes, Wisconsin 
has better facilities. 
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Mr. Stupak. But you also do it differently, too, don’t you? In 
China, if you find a batch out of sequence or not right out of speci- 
fications, you just reprocess it to see if you get it right the second 
time where in Wisconsin you don’t do that, do you? 

Mr. Strunce. Well, I believe that the reprocessing was all done 
in China according to a validated protocol. 

Mr. Stupak. Why would you do it in China and not do it in Wis- 
consin? Why would you reprocess if it doesn’t meet the specs in one 
plant and not the other? 

Mr. Strunce. It’s allowed by the FDA to reprocess according to 
a protocol. 

Mr. Stupak. So why do you do it in one plant and not the other? 
If it’s allowable, why wouldn’t you do it in both plants? 

Mr. Strunce. I don’t know that we don’t do it in Wisconsin. 

Mr. Stupak. OK. So you don’t know that. In your Wisconsin fa- 
cility you have a heparin expert on-site, but in China you don’t; ac- 
cording to the FDA report and Dr. Wang’s testimony, he’s there 
maybe 15 percent of the time. So why is that? 

Mr. Strunce. The Changzhou facility has very capable and 
trained people. As far as a heparin expert we have several in the 
company. Dr. Wang 

Mr. Stupak. Well, my point being, see, you reprocess in one, you 
don’t in the other, you have experts at one, you don’t at the other. 
It almost seems like you’re treating them differently, and it’s the 
ones where you have the least amount of inspections where you re- 
process that have these problems. Now, you say it may be one of 
your suppliers. So let me ask you this. One of your consolidators, 
Changzhou Techpool Pharmaceutical, is a partner with Changzhou 
SPL, right? 

Mr. Strunce. That is correct. 

Mr. Stupak. And it supplies the majority of your crude to your 
plant in Changzhou? 

Mr. Strunce. It has supplied a majority in the past and now it’s 
one of two suppliers. 

Mr. Stupak. So this partner could be responsible for introducing 
the chondroitin into this process, right? 

Mr. Strunce. The consolidator could, conceivably, but we do not 
think that that’s the source. 

Mr. Stupak. OK. So if you don’t think — did you check to see if 
it was the source? 

Mr. Strunce. We asked, yes. 

Mr. Stupak. Do you really think if you just simply ask they’re 
going to tell you? Weren’t you going to check it and inspect it? I 
mean, remember your reason for going to China was to monitor 
your suppliers. Is the way you monitor your suppliers simply ask- 
ing? 

Mr. Strunce. We asked them, we tested the material that we 
got from them, and some was contaminated, just as some was con- 
taminated from the other consolidator, just as some has been con- 
taminated all over the world. 

Mr. Stupak. Well, take a look at No. 8 there. Exhibit No. 8 there 
under Tab 8. This document references all the workshops that sup- 
ply crude heparin to Changzhou SPL. Which one of the workshops 
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then could be responsible for introducing the contaminant? It’s Ex- 
hibit No. 8. That’s all your suppliers? 

Mr. Strunce. Yes, sir. 

Mr. Stupak. So if it’s not your consolidator, I guess we’re back 
to the workshops. Any of these be responsible for the chondroitin? 

Mr. Strunce. Any one is possible. 

Mr. Stupak. OK. What are you doing to try to figure out which 
one of these might have possibly done it, besides asking them a 
question? 

Mr. Strunce. Well, we do routine inspections of the workshops. 

Mr. Stupak. Do you do routine inspections of the consolidators? 

Mr. Strunce. Yes. 

Mr. Stupak. OK. And in your inspections of your workshops or 
consolidators did you find any chondroitin sulfate? 

Mr. Strunce. We found — at the time that we inspected them we 
found no chondroitin sulfate, nor were we looking for it. 

Mr. Stupak. OK. So since this incident occurred have you gone 
back and checked your suppliers or consolidators and did you look 
for chondroitin sulfate? 

Mr. Strunce. We started inspection, but at a certain point in 
time the Chinese authorities took over a very extensive inspection 
and do not feel that we should be interfering with the inspection 
of the Chinese authorities. The Chinese authorities are 

Mr. Stupak. Well, the Chinese authorities never inspected your 
plant to produce heparin. So now you’re saying because they said 
don’t check the workshops and the consolidators that you’re going 
to back off? I mean you never even checked your plant, right? 

Mr. Strunce. That’s correct, but there’s no relationship between 
the two facts. 

Mr. Stupak. Well, did you have to get Chinese permission to 
manufacture heparin in their country? 

Mr. Strunce. We are a chemical company, according to them, 
because we built the plant for the sole purpose of providing product 
to the United States. We don’t sell product in China. 

Mr. Stupak. OK. So you’re considered, then, a chemical com- 
pany, not a pharmaceutical company? 

Mr. Strunce. That’s correct. 

Mr. Stupak. All right. So did you get permission to operate as 
a chemical company in China? 

Mr. Strunce. We operate — we have all the permits that we need 
to operate in China in doing exactly what we do. 

Mr. Stupak. Did you notify the FDA, then, you were producing 
your license in China as a chemical company to produce pharma- 
ceuticals here for the United States? 

Mr. Strunce. We notified the FDA that we were planning to 
produce product for the United States market and we filed a drug 
master file with the FDA and registered. 

Mr. Stupak. Right. That you were planning to do it. But did you 
ever tell the FDA that you were actually doing it, providing? 

Mr. Strunce. Of course. I mean we have to provide a drug mas- 
ter file. 

Mr. Stupak. OK. A drug master file. Then what happens after 
a drug master file? 
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Mr. Strunce. Baxter makes — we give Baxter permission to ref- 
erence our drug master file. Baxter makes a request to use 
Changzhou SPL as a supplier. And the FDA approved that. 

Mr. Stupak. ok. But you also know, as Mr. Parkinson indicated, 
before that was approved it should have been inspected, right? 

Mr. Strunce. I know they have the right to inspect it. We were 
perfectly available, waiting, expecting an inspection. 

Mr. Stupak. OK. Don’t you think — how long have you been in 
the business, this pharmaceutical business? 

Mr. Strunce. About 30 years. 

Mr. Stupak. Have your other plants been inspected by the FDA? 

Mr. Strunce. Yes, sir. 

Mr. Stupak. Didn’t you think it was odd that this one was not 
being inspected by the FDA? 

Mr. Strunce. We were surprised that it wasn’t inspected by the 
FDA. 

Mr. Stupak. So in your surprise you never picked up the phone 
and asked the FDA what’s the deal going on, are you going to in- 
spect or not inspect, that it was okay to ship a product? 

Mr. Strunce. Well, we became an approved supplier according 
to the FDA. So whether they were going to inspect us prior, or the 
next week, or the next time they had somebody in China, that is 
not my 

Mr. Stupak. The next time they have somebody in China to do 
an inspection, that’s about 30 or 40 years we figure. 

Mr. Strunce. Yes. You did the calculation. I didn’t know that. 
I thought it would be weeks or months. We have been ready and 
willing to be inspected, no problem. 

Mr. Stupak. Well, how about this? You know, a lot of us indicate, 
you saw a chart up there earlier today, that we inspect plants in 
the United States every 2.7 years, in China it’s 30-plus years before 
you get a chance to inspect it. Is that incentive to go develop drugs 
overseas because you don’t have to put up with the FDA hassle and 
regulations? 

Mr. Strunce. Quite honestly, we don’t consider the FDA a has- 
sle. We have always been very transparent with the FDA about ev- 
erything we’ve done. We’re inspected, by the way, more often than 
2.7 years. We get inspected 18, 12 to 18 months. 

Mr. Stupak. Where? 

Mr. Strunce. In Waunakee. 

Mr. Stupak. In Wisconsin? 

Mr. Strunce. Yes. 

Mr. Stupak. Were you surprised that the FDA, like Mr. Parkin- 
son, were you surprised with the FDA’s inspection, all the problems 
they found, starting with impurities all the way down, that even 
your manufacturing process wasn’t suitable for producing heparin, 
were you surprised at that inspection? 

Mr. Strunce. I was surprised at the list of the 483, yes. 

Mr. Stupak. What happened between October of 2007 and Feb- 
ruary of 2008 when they made that inspection, that 5-month pe- 
riod? Anything happen at the plant that would cause that big drop- 
off? 
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Mr. Strunce. No, there was no big drop-off. The facility didn’t 
change the way that it produced heparin, it didn’t change anything. 
What changed is the environment and the 

Mr. Stupak. What changed was the chondroitin somehow got 
into this drug, right? 

Mr. Strunce. That’s correct. 

Mr. Stupak. And it’s one of your suppliers and you don’t know 
which one? 

Mr. Strunce. It’s one of many people’s suppliers. There are 
many companies that have been impacted by this, so it’s not just 
our suppliers. It’s our suppliers. Somewhere down our supply 
stream 

Mr. Stupak. But you’re the only company that can’t ship product 
to the United States? 

Mr. Strunce. We are the only company that — yes, we are the 
only company that’s on an import alert. 

Mr. Stupak. Right. So it has to be from one of your suppliers? 

Mr. Strunce. I don’t know what that means, sir. I know that 
heparin has been contaminated all over the world, multiple coun- 
tries, multiple companies, and it’s not coming from us. 

Mr. Stupak. Well, if it’s not coming from you 

Mr. Strunce. Our product was contaminated, but our product is 
not the only product that was contaminated. 

Mr. Stupak. So do you think you’re being treated unfairly by the 
FDA then if you’re the only company that has the import alert if 
other companies are supplying heparin that’s contaminated to 
other parts of the world? 

Mr. Strunce. We are a U.S. company, and I accept the regula- 
tion of the FDA. 

Mr. Stupak. But don’t you think it’s unfair if the others aren’t 
being penalized and you are? 

Mr. Strunce. I think that any heparin, not only coming into the 
United States but going anywhere to be used as a pharmaceutical 
product, should be tested very thoroughly. 

Mr. Stupak. OK. I’ve been stalling for Mr. Burgess to come back. 
I see he’s back. Do you have questions, Mike? 

Mr. Shimkus. I’m first. 

Mr. Stupak. Mr. Shimkus, go ahead. 

Mr. Shimkus. But I’ll be short. Mr. Strunce, I think you told me 
earlier that the China plant is much smaller than the Wisconsin 
plant, the Wisconsin plant produces two products, the China plant 
produces heparin only, is that correct? 

Mr. Strunce. Yes. Only heparin products, yes. 

Mr. Shimkus. So if you’re on the import list, is the Chinese plant 
closed right now, is it producing, is it selling, where is it going? 

Mr. Strunce. Since we first heard about the contamination, the 
plant has been shut down. We are not producing. We are not ship- 
ping. We won’t produce or ship until we resolve the warning. 

Mr. Shimkus. Great. The other questions that I have, and you 
all have the best example, because having a working relationship 
with the Chinese workforce and the Chinese Government. I think 
one of the things that frustrated us is that during this whole proc- 
ess when the heparin case burst in the news, many of us recall 
Chinese officials telling the press that the plant was making hep- 
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arin for export only and was not making heparin for the Chinese 
people, so China didn’t check on the plant and no one else did. So 
this gets to the — and you all know, you’re businessmen, you all 
know about corporate culture, culture of industry. Is there a cul- 
tural issue as far as — that we should be concerned with on the 
quality of a product and the concern of the health of our citizens 
who are receiving product from China? That’s an attitude toward 
quality. You may not want to answer that. Mr. Parkinson. 

Mr. Parkinson. Well, there’s a lot of aspects of that question 
with cultural dimensions to it. I can speak to a specific experience 
of Baxter’s operations that we have. Our own manufacturing plants 
which we run in China, which we have five, we employ roughly 
2,000 people. And I can tell you the quality of the products coming 
out of those facilities are superb. They are all used locally in China. 
We don’t export our manufactured product outside of China. The 
caliber of the workforce, their commitment to quality. Frankly, 
their commitment to quality standards and environmental stand- 
ards in China, which is defined here in the U.S. as a U.S. company, 
has been great. 

Now, your question has broader ramifications as well, cultural 
dimensions to it, and I’m not sure how to comment beyond what 
I’ve shared. 

Mr. Shimkus. Mr. Strunce. My concern is the whole, it seems 
like in this facility, if it’s just being sold in the United States and 
that you met all the requirements to be qualified to have a facility 
there, export only, it’s kind of from the Chinese perspective — they 
weren’t in there, let the buyer beware. And as we were dealing 
with a multitude of issues as far as import aspects from China, this 
is that whole cultural debate that we may have to address. 

Mr. Strunce. Well, I think that, first of all, I believe that the 
quality, the people that we have in China are excellent employees, 
they’re very dedicated, they’ve taken FDA training when training 
has been offered both in China and some actually in the States. 
And I think from an individual standpoint our company has very 
dedicated employees. But the supply chain is very long. And I 
think that we have to be vigilant on the supply chain for the pieces 
that aren’t part of our company. And I think that’s where we need 
to be more vigilant, and perhaps that’s an area that as you’re look- 
ing at a more general picture that might be important also to you. 

Mr. Shimkus. I think we need to be more vigilant, too. So it’s 
not — as I think we’ve seen with our FDA. 

Mr. Chairman, that’s all the time that I need for questions, so 
I yield back. 

Mr. Stupak. Thank you. If I may, just a quick question or two. 
Mr. Parkinson, if we can go back to Exhibit 30, page 3. In your in- 
spection there you’re saying that there were differences in inspec- 
tions and difference in degree between yours and the FDA. And on 
page 3 it says, “the audit scope for manufacturing as well as other 
potential future projects.” What future projects were you going to 
put in this plant here in Changzhou? 

Mr. Parkinson. We have no specific plans, Mr. Chairman. 

Mr. Stupak. Why would it be in there then? 

Mr. Parkinson. I’m not sure I can answer that question. I don’t 
know. We have no specific plans for future projects in this facility. 
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Mr. Stupak. ok. The next page in the background says that the 
Changzhou SPL employs a system of quality assurance that com- 
plies with the highest level of general manufacturing GMP require- 
ments. The highest level. Other than someone adding chondroitin 
to the heparin, and no one found that at this plant, those highest 
levels of manufacturing requirements that you say is in there real- 
ly doesn’t meet what the FDA would call the highest level of good 
manufacturing requirements, does it? 

Mr. Parkinson. Certainly not based on the results of the recent 
inspection. 

Mr. Stupak. OK. Let me ask you, both Mr. Parkinson and Mr. 
Strunce, there’s been some talk about the economics here of using 
the heparin and using chondroitin, a difference in cost, and I think 
Mr. Burgess asked some of those questions of an earlier panel. 
There was the blue ear disease that went through and wiped out 
a lot of the swine population in China, right? 

Mr. Parkinson. That’s my understanding, yes. 

Mr. Strunce. That’s correct. 

Mr. Stupak. Did you ever discuss using the substitute for hep- 
arin, then, other than pigs’ intestines in your manufacturing proc- 
ess? 

Mr. Strunce. Absolutely not. 

Mr. Stupak. OK. Mr. Parkinson? 

Mr. Parkinson. No. 

Mr. Stupak. OK. Dr. Wang, in this report, and again in this ex- 
hibit, Exhibit 32, this is the Chinese or translation was Chinese, 
I take it, the patent invention application, and one of the inventors 
is a Fang Sheng Wang. Any relation to you? That would be like 
Smith in the United States? 

Dr. Wang. There are probably 100 million Wangs in China. 

Mr. Stupak. Right. But no relation? 

Dr. Wang. No connection. 

Mr. Stupak. Were you aware of the application to use 
chondroitin, over-sulfated chondroitin in China, the application? 

Dr. Wang. No. I only stumbled on this patent application about 
a month ago. 

Mr. Stupak. Were you aware of it being in the United States 
from way back when when they used it? 

Dr. Wang. No. 

Mr. Stupak. In fact, in the United States, and the next tab actu- 
ally mentioned about using chondroitin and heparin. That would be 
the next tab, it would be 33, on the second page, sort of mentioned 
it. Were you aware of that one? We’re on the top of the second 
page: The invention contained sulfa ted and chondroitin sulfate 
type. Do you see where that is? We’re on the top of the page — or 
any prescription. It goes on further and talks about heparin. Were 
you aware of this patent? 

Dr. Wang. No. 

Mr. Stupak. OK. Seeing no further members to ask questions, 
we’ll excuse this panel and move on to our last panel. Thank you, 
gentlemen. 

I would like to have our fourth panel of witnesses come forward. 
It’s Dr. Clive Meanwell, who is the Chair and CEO of The Medi- 
cines Company. Welcome, Doctor. It’s the policy of the sub- 
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committee to take all testimony under oath. Please be advised that 
witnesses have the right under the rules of the House to be advised 
by counsel. Do you wish to be advised by counsel? 

Dr. Meanwell. No. 

Mr. Stupak. ok. Then I’m going to ask you to rise, raise your 
right hand and take the oath. 

[Witness sworn.] 

Thank you, Doctor. You’re under oath. I will ask for an opening 
statement if you would. It will be 5 minutes. Then we can put a 
longer statement for inclusion in the record if you so desire. Doctor. 

STATEMENT OF CLIVE MEANWELL, M.D., CHAIRMAN AND 
CHIEF EXECUTIVE OFFICER, THE MEDICINES COMPANY 

Dr. Meanwell. Thank you very much. Good afternoon. My name 
is Clive Meanwell. I’m a physician, medical researcher, and the 
Chairman and CEO of The Medicines Company in New Jersey. In 
the interest of full disclosure let me say that we market 
bivalirudin, an intravenous blood thinner that is an alternative to 
heparin in heart angioplasty and is undergoing FDA review for 
other uses. In addition, legislation is being considered that could 
affect the patent life of our product. But I’m not here to talk about 
that today. I am here because I’m experienced in global research, 
development regulation, and commercialization of blood thinners, 
including heparin, and I hope that I can help you to protect pa- 
tients in need. 

Throughout history, medical disasters have spurred legislative, 
regulatory, and scientific innovation. Dangerous adulteration and 
misbranding of foods and drugs was a common practice worldwide 
in the 19th century, when for example American soldiers were 
given adulterated quinine products. A horse named Jim was used 
to incubate an antitoxin to diphtheria in the early 1900s. After the 
deaths of 13 children who received the antitoxin, authorities discov- 
ered that Jim had developed tetanus and contaminated the prod- 
uct. These and other scandals drove early regulatory innovation 
that led Congress to enact the Biologies Control Act of 1902 and 
the Pure Food and Drug Act of 1906. 

Another therapeutic disaster in the 1930s, when a chemist for- 
mulated sulfur with a substance we now call antifreeze, killing at 
least 100 people, including many children, led to the Food, Drug 
and Cosmetic Act of 1938. 

And yet another therapeutic disaster involving thalidomide com- 
pelled passage of amendments to the Food and Drug law in 1962. 

heparin was discovered over 100 years ago and by 1935 research- 
ers recognized its therapeutic value as a rapid and powerful 
injectable blood thinner. Most heparin is now manufactured from 
pig intestines using methods developed in the 1950s. Today, hep- 
arin is, as we’ve heard, ubiquitous in U.S. hospitals and more than 
10 million patients are given the product each year. We’ve also 
heard that it’s estimated half the world’s crude heparin supply now 
originates in China, where the supply chain may include unregu- 
lated participants. Some experts estimate that 70 percent of Chi- 
na’s crude heparin comes from small producers. Production facili- 
ties may be quite rudimentary and small producers may not keep 
records of the source of pig intestines or other information. 
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In the warning letter described today, the FDA effectively shut 
down imports from one Chinese manufacturing facility because of 
deficiencies concerning sources, methods, equipment, and records. 

The average price of heparin in the U.S. is $1.75 per unit. While 
low cost medications can represent an enormous benefit to patients, 
razor thin margins can also carry risk if producers are unable to 
invest in global quality systems. 

Apart from these manufacturing problems, even properly pro- 
duced heparin has well-known limitations as a drug, particularly 
in high risk patients. These include variable levels that affect seri- 
ous and sometimes fatal bleeding and occasionally life-threatening 
immune reactions. 

Let me provide a perspective on what might be done going for- 
ward. First, when the drugs are produced in or outside the U.S. by 
themselves or by third party contractors, manufacturers must de- 
velop global quality systems. We cannot assume that FDA or other 
regulatory agencies will take care of quality control. 

Second, the FDA needs to allocate inspection resources matched 
to the global business of pharmaceutical manufacturing. Eighty to 
90 percent of active ingredients are now made outside the U.S. 
That means far more inspections should be made abroad and the 
FDA must recruit, train, and support inspection staff accordingly. 

Third, there needs to be much better coordination between regu- 
latory agencies in countries with high quality standards. 

Fourth, we need better science and testing processes. In last 
week’s publication of two articles on contaminated heparin, FDA 
produced excellent interdisciplinary science very quickly when the 
need arose. Congress should support advancement of key regu- 
latory science capabilities. 

And finally, as highlighted by this heparin crisis, we need not 
only to assure safety in the production of existing drugs, but also 
encourage new product innovation. Heparin has been a workhorse 
drug since the 1930s, but with limitations. Biotechnology has re- 
cently produced next generation alternatives to heparin, and fur- 
ther research is needed to prove greater safety and effectiveness, 
particularly in high risk patients such as those undergoing dialysis, 
heart surgery and stroke prevention or treatment. In my view. 
Congress should continue to support measures that encourage such 
innovation. 

Mr. Chairman, I would be happy to take questions. 

[The prepared statement of Dr. Meanwell follows:] 
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Testimony of CBve Mean well 
Before the House Energy and Commerce 
Subcommittee on Oversight and Investigations 
April 29, 2008 

Good morning Chairman Stupak, Ranking Member Shimkus, and Members of the 
Subcommittee. My name is Clive Meanwell and I am a physician, medical researcher 
and the Chairman and Chief Executive Officer of The Medicines Company, a small, New 
Jersey maker of acute care medicines used in hospitals. We have one product currently 
approved for use - bivalirudin, which we sell under the name Angiomax - and we have 
other products in our pipeline. Bivalirudin is an intravenous blood thinner and, in its 
approved uses, a substitute for heparin. In 2005, 1 authored a chapter titled 
Antithrombotic Drugs and the Pharmaceutical Industry dealing with the research, 
development, regulation and commercialization of blood thinners, including heparin and 
novel alternatives, worldwide.' Prior to my current role I was head of worldwide 
regulatory affairs at a major pharmaceutical company which marketed heparin. 

I appreciate the invitation to appear before you today. Based on many years of 
experience in helping to develop and commercialize blood thinners and other drugs for 
U.S. and European pharmaceutical companies, and my experience of working within both 
U.S. and European regulatory systems, I hope to offer some perspective on the issues 
with which the Congress, the FDA, health care professionals, patients, and the 
pharmaceutical industry are now grappling. Let me also say, in the interest of full 
disclosure, that my company has pending applications with the FDA to extend the use of 

‘ Meanwell CA. Antithrombotic Drugs and the Phamiaceutica! Industry. In: Becker RC and Harrington RA (eds). 
Clinical, Interventional and Investigational Thrombocardiology. Taylor & Francis, Boca Raton 2005. pp 696 
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bivalimdin to patients with pre-heart attacks and patients with heparin allergy undergoing 
heart surgery. Further, we have been requested by the FDA to study the drug in children 
and that study is ongoing. Finally, we also have interest in pending legislation that is 
relevant to our capacity to extend bivalrudin to other treatments where heparin is 
currently used, including open heart surgery and stroke, but I am not here today to 
address that legislation. 

Historical Perspective - Medical Crises Have Led to Constructive Change 

Throughout history, medical disasters and scandals have spurred many forms of 
innovation. The innovation has been legislative - new laws to regulate medical products. 
It has been regulatory - new FDA regulations to control problems like adulteration or 
misbranding. And it has been scientific - as inventors, innovators and regulatory 
scientists in the United States have time and again come up with new solutions to 
improve the safety, health and welfare of patients in need. 

The current heparin crisis is another tragic chapter in this story, and highlights the 
critical importance of such innovation - now on a global basis. 

Dangerous adulteration and misbranding of foods and drugs was a common 
practice worldwide in the 19'*’ century. Quinine-containing cinchona bark powder sold to 
the United States army was made more profitable, but much less effective and safe, by 
cutting it with just about anything from oak bark to mahogany dust.^ Formation of the 
Division of Chemistry in 1 862, pioneering work by its Chief Chemist fi-om 1 883, Harvey 
Washington Wiley, and passage of the Food and Drugs Act by Congress in 1906, 

^ Cyclopaedia of Six Thousand Practical Receipts, and Collateral Information: Published 1 854. D Appleton 
& Co. 
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established federal ways and means to protect Americans from the most egregious 
adulteration/ An even better solution came from the American Nobel Prize winning 
chemist, Robert Bums Woodward in 1944 - an important time for American 
inventiveness - when he synthesized pure quinine salts and paved the way for industrial 
production/’^ 

A horse named Jim was used to incubate an antitoxin for diphtheria in the early 
1 900s. After the deaths of 1 3 children who received the antitoxin, authorities discovered 
that Jim had developed tetanus, and contaminated the antitoxin. Congress passed the 
Biologic Control Act of 1902, giving the government regulatory power over antitoxin and 
vaccine development. Incubation in eggs - and more recently recombinant DNA 
techniques - have since provided high-tech solutions to many of the problems of vaccine 
production, purity and safety. 

It took another therapeutic disaster to propel new legislation through Congress in 
1938. The year before, in an effort to make sulfa drags more widely available in the 
United States, a chemist mixed up sulfa with a substance called diethylene glycol (which 
we now use as antifreeze). There was no legal requirement to study the product in 
humans or even in animals before making it widely available, no such studies were done, 
and the result was a therapeutic disaster that caused at least one hundred deaths, many in 


’ History of the FDA. http:/.'www.fda.gov/oc/liistor\'/historvofrda/(ief3nlt.lilm . Accessed 27th April 2008 
■* James, Laylin K., ed. (1993). Nobel Laureates in Chemistry 1901-1992. Washington, DC: American 
Chemical Society; Chemical Heritage Foundation. 

’ In 1970, Milan R. Uskokovic' and coworkers at Hoffinann-La Roche in Nutley, N.J., disclosed the first 
total synthesis of quinine, although stereocontrol was still incomplete. Chemical and Engineering News: 
httn://pubs.ac5.org/cea'coverstoiv/83/8325/8325auinine.html accessed April 23, 2008. 
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children. Legislative and regulatory innovation followed immediately. FDA conducted 
the first large-scale recall of a product, in some cases using its staff to go from pharmacy 
to pharmacy to pull the product off the shelves. Congress passed and Franklin D. 
Roosevelt signed the Food, Drug, and Cosmetic Act of 1938, requiring for the first time 
that FDA be given the opportunity to review New Drug Applications demonstrating the 
safety of a product before it could be marketed. 

Yet another therapeutic disaster compelled passage of amendments to the food 
and drug law in 1 962. In the early 1960s, thalidomide, a sedative used by pregnant 
women, caused thousands of grossly deformed newborns in Europe. The disaster was 
averted in the United States because the New Drug Application for the product was still 
under review by FDA at the time the European problem became well-known. But 
Congress nevertheless reacted to this international crisis by tightening the regulation of 
drugs in the United States in many important ways, including requiring proof of efficacy 
as well as safety prior to marketing a drug and giving FDA authority over manufacturing 
processes and the clinical investigations of drugs. In addition. Congress mandated a 
review of a long list of drugs that had been introduced between 1938 and 1962, a list that 
included heparin. 

In addition to triggering regulatory innovation at FDA, the 1962 amendments set 
off a wave of scientific innovation. FDA’s issuance of regulations explicating the 
efficacy provisions of the new law was accompanied by intensive work by clinicians and 
scientists, both inside and outside of FDA, to design and carry out new and better studies 
of drugs. FDA’s issuance of regulations governing good manufacturing practices was 
accompanied by intensive work by chemists and process engineers, both inside and 
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outside of FDA, to develop methods to assure that manufacturing processes reliably 
produced drugs that were as safe and effective as they were intended to be. 

But now we are reminded, because of the heparin situation and others like it, that 
the need for innovation - legislative, regulatory, and scientific - is constant. No matter 
how good the legislation, or the regulation, or the science, old problems recur, and new 
ones occur. And we find this particularly true in the last 25 years as the nature of drug 
development, commercialization and manufacturing has gone truly global. A large 
proportion of this manufacturing has moved to India and China. 

Heparin - Current Challenges 

Heparin is practically ubiquitous in U.S. hospitals, with more than 10 million 
patients receiving the product each year. The main FDA approved uses for heparins are 
to prevent or treat blood clots in peripheral veins and arteries; in the lungs; during arterial 
and cardiac surgery; and during heart rhythm disturbances when there is a risk of stroke. 
Heparins may also be given to diagnose or treat serious blood clotting disorders, or to 
thin the blood during blood transfusions, kidney dialysis and while patients are on heart- 
lung machines. A staggering 79 million dosage units of standard heparin, 55 million 
units of low molecular weight heparin and 47 million units of heparin flush (used to keep 
injection lines open) are used each year in U.S. hospitals.* 

Heparin was discovered in the late 19* century, and by 1935 researchers 
recognized its therapeutic value as a rapid and powerful blood thinner.’ In the early days. 


^ Third party hospital audit data on file: units may be single or multiple use vials, pre-filled syringes or other dosage 
forms. 

^ Mueller RL and Scheldt S. Circulation 1994; 89:432.449 
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heparin was extracted from dog liver, beef liver, or on an industrial scale, from beef 
lungs. But in the 1980s, the emergence of “mad cow disease” led manufacturers to 
switch to pigs.* Today, most heparin is manufactured from pig intestines. Current 
manufacturing and analytical methods are based on those developed in the 1950s in 
which the tissue is coagulated in boiling water and subjected to prolonged and repeated 
digestion using pancreatic enzymes. The concentrated digest is separated with ethanol 
then purified with aluminium silicate and further ethanol. This gives a crude mixture of 
sulphur-containing sugar chains which can be further separated into crude heparin and 
other residual complex sugars.’ 

It is estimated that at least half the world’s crude heparin supply is produced in 
China, and the supply chain there often includes a variety of participants, many of them 
unregulated. Some heparin processing facilities in China are modem and well-equipped, 
but, according to some experts, as much as 70 percent of China’s crude heparin comes 
from small producers. Extraction and production facilities can be quite rudimentary, as 
has been recently reported. Some are family-operated, unregistered workshops that 
collect and process pig intestines. Press reports recently described some of these 
workshops as dilapidated and unheated with drainage channels and large puddles on the 
floor, and families living in a back room of the same building. These small producers 
may not keep records of the source of pig intestines or other critical in-process 
information. After they’ve produced the cmde material, they often sell it to middlemen. 
This creates a supply chain with many players and little, if any, documentation. 


® MeanweU CA. Antithrombotic drugs and the pharmaceutical industry. In: Becker RC and Harrington RA (eds). 
Clinical, Interventional and Investigational Thrombocardiology. Taylor & Francis, Boca Raton 2005. pp 696 
’ Jaques LB and Bell HJ. Determination of Heparin. Methods of Biochemical Analysis. Volume 7. Interscience. 1959 
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Earlier, I described the remarkable volume of heparin use in the United States. 

But the average unit price - usually enough to treat a patient for one or more days - is 
only $1.75. Thus, an essential hospital product used in very sick people is priced well 
below a box of Bandaids. While low cost medications can represent an enormous benefit 
to patients, we need to be mindful that razor thin margins can also carry risk if producers 
are unable to invest in manufacturing improvements and quality control throughout the 
global supply chain. 

In a Warning Letter it sent to one Chinese manufacturer, FDA concluded that 
there were significant deviations from U.S. Current Good Manufacturing Practice, citing 
four main concerns: that (1) the plant had not established impurity limits for heparin or 
shown that it could consistently remove impurities; (2) the plant had failed to establish 
adequate systems to evaluate the suppliers of heparin materials or the crude materials 
themselves; (3) the plant’s testing methods could not reliably detect and quantify the 
presence of proteins in the API; and (4) the equipment used to manufacture heparin is 
unsuitable for its intended use, with “unidentified material” stuck to the inside surfaces of 
tanks, scratched surfaces of the tanks and unqualified cleaning methods for tanks.'° 

Apart from the specific manufacturing problems that the FDA is investigating, 
heparin has therapeutic limitations even when manufactured correctly. As a natural 
animal extract, heparin comprises a heterogeneous mix of complex sugar chains of 
different lengths and inter-linkages, which can vary from manufacturing batch-to-batch. 
Although heparin has come to be regarded as the workhorse blood thinner in hospitals. 


US FDA Warning Letter April 21 2008 to Changzhou SPL Company Ltd. 
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this lack of chemical consistency imposes well known limitations on its performance as a 
drug." 

Solutions as We Look Forward 

With that as background, I would like to provide a perspective on how innovation 
can help to prevent problems, and mitigate them when they occur. 

First, manufacturers need to develop innovative global business processes and 
take responsibility for methods, components and final product quality, whether drugs are 
produced in or outside the United States, by themselves or by third party contractors. 
There is no reason to believe that FDA should shoulder these complex responsibilities - 
though FDA obviously needs to create the regulatory framework and hold the industry to 
world-class standards. Manufacturers cannot assume, nor should they be allowed to 
assume, that FDA will take care of the quality control. As Professor Alastair Wood put it 
last week: “Although the desire to obtain the lowest cost supplies is understandable, this 
shift comes with additional responsibilities for manufacturers who must ensure the 
quality, chain of custody, and integrity of their supply chain, especially by supervising 
the manufacturing process in countries whose regulatory environments are more lax than 
ours.”*^ Nobody wants to cut costs by cutting comers. 

Second, FDA and other regulatory authorities need to conduct inspections and 
allocate resources in a manner that is matched to the globalization of medical 
manufacturing. According to an article in last week’s New England Journal of Medicine, 
the proportion of active pharmaceutical ingredients supplied by U.S. and European 


“ Hirsh J and Raschke R. Heparin and low molecular weight heparin: The seventh ACCP Conference on 
Antithrombotic and Thrombolytic Therapy. Chest 2004;t26:188S-203S 
Wood AJJ. New England Journal of Medicine 2008:358:1774 


- 8 - 



169 


manufacturers has declined from 90% to less than 20% in the last two decades.’^ That 
means far more inspections of the plants should be taking place outside the United States, 
and that FDA must align its inspectional staff accordingly. 

Third, and following on the same point, there needs to be much better co- 
ordination between regulatory bodies. In testimony last week, FDA Commissioner von 
Eschenbach suggested the need to coordinate inspections of medical products plants with 
the regulatory agencies of other countries, including the European Community. With the 
need for more inspections outside the U.S. ever more evident, we need to find ways to 
work with the European Community and others whose regulatory authority and 
inspections are as rigorous as ours to avoid duplicative inspections of plants in other 
countries, thus multiplying the number of inspections we can do. Working across borders 
is challenging - even for scientists. So the agencies involved, including the FDA, will 
need to continue to develop transnational attitudes and skill sets that have generally 
proved challenging in our 2U' century world. 

Fourth, we need to apply better science to manufacturing and testing processes. 
Scientific alarm bells were set off by the Report of the FDA Subcommittee on Science 
and Technology last year which concluded that science at the FDA is in a precarious 
situation, not positioned to meet current or emerging regulatory responsibilities. There 
is no way to test every drug for all possible contaminants and adulterants - unless you 
have some idea of what you are looking for, you cannot test for it. But with its recent 
publication of two articles on contaminated heparin associated with adverse clinical 

’’ Schweitzer SO. New England Journal of Medicine 2008; 358:1773-1777 
FDA science and mission at risk. Report of the Subcommittee on Science and Technology. Rockville MD. Food and 
Drag Administration, November 2007 


- 9 - 



170 


events, FDA has shown that it is capable of performing outstanding interdisciplinary 
science very quickly when the need arises.'^’’* What other kinds of interdisciplinary 
regulatory science can be applied to the analysis of adverse events, chemical structure of 
drugs, and other indicia of possible difficulties? Last year also. Congress established the 
Reagan-Udall Foundation to identify and address unmet scientific needs in the 
development, manufacture and evaluation of the safety and effectiveness of FDA- 
regulated products, including post-market evaluation. The foundation will establish 
scientific projects and programs to address those needs and help accomplish the scientific 
work FDA needs to support its regulatory mission. If there is more to do to nurture and 
advance these key regulatory science capabilities, it should be done. 

Fifth, and as illustrated very well by heparin, we need to not only seek to assure 
safety in the production of existing drugs that may be useful but limited, but also to 
encourage innovation in new manufacturing processes and new products. Heparin, as 
noted, has served us well since the 1930s, but it has limitations. Scientific innovation has 
produced a variety of next generation substitutes for heparin over the last years. These 
include the important advance of low molecular weight heparins as “standard heparin,” 
whose innovative manufacturing methods have produced a much more homogeneous 
product, although they are made from pigs. Other recent innovations include injectable 
blood thinning products not derived from animal sources. The short synthetic form of a 
heparin sugar chain, fondaparinux, has been introduced into the world market with some 


Takashi KK et al. New England Joumal of Medicine 2008; www.nejm.org April 23, 2008 (doi: 
10.1056/NEJMoa0803200) 

'“Guerrini M et al. Nature Biotechnology 2008; published online 23 April 2008 (doi:10.1038nbtl407) 
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success among patients with leg vein thrombosis.'^ In addition, biotechnology has 
produced the so-called direct thrombin inhibitors which include lepirudin** and 
argatroban'* to treat specific forms of immune reactions induced by heparin, and 
bivalinidin,^® which is now used by preference over heparin in almost half of the heart 
angioplasty procedures performed in the United States each year. There is a real 
expectation that American innovation can take us way beyond heparin. 

In summary, Mr. Chairman, history tells us that innovation can move us beyond 
medical tragedy. With the current challenges of heparin in mind, innovation can include 
legislative, regulatory, manufacturing and product improvements that will substantially 
enhance the safety and welfare of patients - and reaffirm U.S. leadership in life-sciences 
worldwide. 


” Arixtra®, GlaxoSmithKline 
Refludan, SanoflAventis 
GlaxoSmithKline 

® Angiomax®, The Medicines Company 
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Mr. Stupak. Thank you. And thank you for your testimony. Hep- 
arin has been used since the 1930s, I think was your earlier testi- 
mony, is that correct? 

Dr. Meanwell. Yes, sir. 

Mr. Stupak. What — besides heparin, what else do they use right 
now for blood thinners? 

Dr. Meanwell. There are a number of new drugs, one from 
France called Arixtra, is an ultra short, five-sugar sequence. 

Mr. Stupak. Has that been approved by the FDA already? 

Dr. Meanwell. Yes, sir. And that’s on the market for the pre- 
vention and treatment of leg vein thrombosis, particularly associ- 
ated with surgery. Three other drugs are approved. One of them 
is our drug. I’ll come back to that in a second. There is a drug 
called Argatroban, which is from Glaxo, which is a product from a 
biotechnology company in Texas, which is to treat patients who are 
allergic to heparin who can no longer receive it. There’s a second 
of those drugs called Lepirudin, which is from a German company 
which is also on the U.S. Market. But both of the ones I’ve just de- 
scribed are used in very small numbers of patients so far. 

The third drug is the product we’ve developed and are mar- 
keting. We can only market it today for patients undergoing acute 
coronary angioplasty. And we are doing other studies under the su- 
pervision of the FDA to try to expand its uses. 

All of the drugs I’ve mentioned have a completely different mech- 
anism of action to heparin, have a completely different mode of 
manufacturing and each of them is synthetic. 

Mr. Stupak. Is the cost per dose about the same with these four 
or is heparin a much more inexpensive alternative? 

Dr. Meanwell. Heparin is definitely the bottom of the market 
in terms of price, and these other drugs are considerably more ex- 
pensive. Each of them has undergone testing, which includes 
health economic testing. In our own case we determine that we can 
save the hospital about $500 each time it’s used even after taking 
into account the additional price. 

Mr. Stupak. So it’s the least expensive, but it’s the most widely 
used because it has more applications than the other blood thin- 
ners, heparin does? 

Dr. Meanwell. Sir, I think that heparin is an outstanding drug 
in low-risk situations because it does a pretty good job. But when 
patients get in a high-risk situation, heparin has a tendency to give 
up on you just when you need it most, and there I think it sort of 
runs out of steam as an effective and safe agent. 

Mr. Stupak. Let me ask you this. In the witness book there, that 
big black book right there, would you take a look at 34. And I want 
to go to about page 7. 

Dr. Meanwell. In section 4, sir? 

Mr. Stupak. Thirty-four, page 7. There’s a — Kyle, if you can try 
to bring that up. We do not have a good copy of this chart, and we 
just scanned it in. Let’s see if it will work. Because I asked the last 
panel a question about this blue ear disease that hit the pigs or 
pigs in China which we lost quite a bit of their — you lost your coun- 
sel? OK. You can’t see it either. Here is what I was trying to get 
at. When we look at this chart, and maybe you can see it, there’s 
a yellow line that goes through. 
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Dr. Meanwell. It’s not clear, but I do see it, yes. 

Mr. Stupak. And the average cost of crude heparin, as you see 
in about 1990 went way down using the yellow line, and it was 
pretty well flat and went down. And then in about 2006 it shot way 
up and actually exceeded what it cost here in the United States to 
make heparin in about 2007. And that’s when that blue ear disease 
broke out in 2006 suddenly, then the cost of heparin from pigs in- 
testines just skyrocketed in China. And then that’s where some of 
us suspect the adulteration, if you will, occurred with the 
chondroitin. And I wish that map would have showed it, but it’s 
one of those things. In your research and your development here 
of your alternative, if you will, to heparin, had chondroitin been 
looked at as — sulfate chondroitin — as a possible substitute instead 
of the sugar molecules from the pig intestines? 

Dr. Meanwell. Chondroitin itself, three major products of boil- 
ing up pig intestines are heparin, dermatan sulfate, and 
chondroitin sulfate. Dermatan sulfate is a fairly common impurity 
that is tested for, has a very minor anticoagulant effect, unreliable, 
and certainly wouldn’t be a good therapeutic. Chondroitin sulfate 
is even worse. Although it does have molecular structure that 
might suggest it would be a blood thinner, in reality when you put 
it in place it wouldn’t be. Particularly when Dr. Woodcock men- 
tioned the special structure of this particular chondroitin sulfate, 
heavy sulfated, doesn’t appear in nature, the nearest thing that re- 
searchers have found in the animal kingdom is chondroitin sulfate 
from the cartilage of the squid. 

This is not an anticoagulant. This drug has been used, or a simi- 
lar structure drug has been used, as an oral agent in Europe for 
joint pain. It was put on the European market and actually taken 
off the European market even as an oral — excuse me, subcutaneous 
drug — because it provided anaphylactic reaction. 

So chondroitin sulfate, although people may patent it as such, is 
not even close to something that we in the United States or in 
Western science would call a drug for blood thinning. 

Mr. Stupak. So is it fair to say — and we don’t know other than 
some upstream suppliers, according to our last panel — the person 
who, or however it got in there, thought it would be appropriate? 
Is it possible to make that assumption? He thought it would be ap- 
propriate, but in reality it does not; there’s a patent in China, 
there’s a patent in the United States to use a chondroitin in hep- 
arin, and it was just an educated guess that didn’t look at the safe- 
ty ramifications? Is that fair to say? 

Dr. Meanwell. Sir, I think it is fair to say. I think someone with 
good chemistry, lousy medicine, and no ethics could do that. 

Mr. Stupak. OK. Because our information technology is better 
than the FDA’s, Kyle was actually able to color that yellow line. So 
you can see how at one time the heparin from the pigs is — the red 
line from China was higher than — the other line there is from the 
U.S. domestically produced. 

One time it was higher, then it dropped way down in the 90s 
there, and then right about the time we had that blue ear out- 
break, you can see how the red line just shot above what’s domesti- 
cally being produced. 

So thanks, Kyle, for doing that so we could see it. 
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With that, I will turn to Mr. Shimkus for questions please. 

Mr. Shimkus. Thanks, Mr. Chairman. I just want to follow up on 
that same slide. 

Mr. Meanwell, should that price spike in the pig shortages, 
should that have raised red flags to the heparin producer? 

Dr. Meanwell. I was asked that question a couple of days ago, 
and I’m not an expert in supply purchasing. But I called some peo- 
ple I know in the industry who are, and I asked them that ques- 
tion. I said, if this happened to your supply chain, what would you 
do? 

I think what we all know is that most — this local pharmaceutical 
supply chain that has been discussed today is mostly governed by 
contracts. Those contracts set up provisions for price, quality, deliv- 
ery times, and specifications. And typically, if you go outside of the 
specs of one of those contracts — say, by 5-plus or 6-plus percent — 
in other words, more than inflation — first, it would raise a commer- 
cial flag. Is this really the best supplier I can get? 

I pushed a couple of people on it, experts, and they said. Well, 
if it was 100 percent, I need to know why; I’ve got to know why. 

So if you then find that blue ear disease is behind it, that’s a rea- 
sonable explanation. But then I think one has to ask the question, 
is this going to be a temptation if I’m not completely sure of my 
drug supply, and I think common sense would suggest it would be 
a temptation. 

Mr. Shimkus. So it should have been a red flag? 

Dr. Meanwell. I believe so, yes. 

Mr. Shimkus. And following up — and you said, to a lot of the 
other questions and the debate, does — China still is — some people 
are trying to define — it’s still developing, but there’s parts of it that 
are very developed. 

Does relying on China for commodity products of this magnitude 
with the inspection regimes, or the inspection regimes that we 
don’t have, does China present particular challenges on this front? 

Dr. Meanwell. I think we know that Chinese science can be out- 
standing. We know that Chinese production methods can be out- 
standing. But I think we also know that their pharmaceutical in- 
dustry is emerging as a global player, and certainly I think it be- 
hooves us to be quite cautious in sourcing materials from, frankly, 
any developing nation. 

So I don’t think there’s anything special about the culture of 
China that makes them — which might have been implied earlier 
that makes them less careful. I think Chinese people are extremely 
careful about this kind of thing. But there may be a need for them 
to develop skills and systems. 

Mr. Shimkus. The product that you are referring to, that you’re 
involved with, is it licensed in Europe? 

Dr. Meanwell. Yes, it is, sir. 

Mr. Shimkus. But not here yet? 

Dr. Meanwell. It is approved — as I mentioned in my opening re- 
marks, it is approved for a narrow use, which is coronary 
angioplasty. We are pursuing other uses for it with the FDA’s sup- 
port. 

Mr. Shimkus. I didn’t have angioplasty. We’re kind of sharing 
time and sharing questions. So that’s a good sign. 
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Are there possibilities — we were talking about just the cost-ben- 
efit analysis, and we know heparin is a workhorse drug; it has 
been around for a long time. I think you highlighted the fact that 
it shouldn’t be used in some cases when the patient has a lot of 
other challenging aspects. But there’s this whole cost. We know the 
high cost of new drugs that come to market versus drugs that have 
been around for a long time, and there’s — there is that challenge. 

Are there possibilities that synthetics for heparin and other ani- 
mal-source drugs can be developed and produced that would reduce 
our reliance on the supply from China? 

Dr. Meanwell. Well, most of the drugs I’m talking about are 
synthesized in Europe and/or the United States, or both. So, by 
fact, that would be true. 

However, I have to point out that the volume, the sheer volume 
of heparin used in the United States hospitals is enormous. Sev- 
enty-nine million units of heparin were — if we look at a moving an- 
nual total, as of March 2008, so we’d have to replace 79 million 
units, and that’s a whole lot of heparin. 

As I said, I think heparin is a very good drug in the right places 
at the right time. 

Mr. Shimkus. Would you consider synthetics a more — I think you 
highlight that might be difficult because of the supply. But would 
synthetics be a more secure pipeline, that we wouldn’t have the 
long tail of product line? 

Dr. Meanwell. I believe, earlier, that Dr. Woodcock or Dr. Autor 
mentioned that the newer drugs coming to the market tend to have 
a tighter quality chip, if you like. 

Quality control systems are sort of built in during drug develop- 
ment these days. Obviously, when heparin came to the market in 
the 1930s, such things weren’t yet understood so well. So I think 
we’ve never really gone back and engineered all that quality in 
them. 

So I think new products coming along tend to be better controlled 
in general than older products, for those reasons. 

Mr. Shimkus. And maybe some of the control would be for the 
proprietary information of producing the synthetic drugs, too, 
versus being more — not as controlled and then losing the ability to 
other people who may just reproduce it based upon patent infringe- 
ment or something. 

Dr. Meanwell. I think that’s true. But I think the principal rea- 
son to pursue the quality, which was also mentioned earlier, is pa- 
tients and reputation. 

Mr. Shimkus. Mr. Chairman, that’s all the time I need. 

Mr. Stupak. Thanks, Mr. Shimkus. 

Mr. Burgess for questions. 

Mr. Burgess. Thank you, Mr. Chairman. And Dr. Meanwell, 
thank you for sticking it out through a very long day here, our com- 
mittee work. 

I really do have to tell you, I appreciated so much your coverage 
of the history of so many aspects of this debate that we’re in today, 
because I think it is important to put it into historical perspective. 

A couple of things that were in your testimony that were also in- 
triguing: 
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Number one, you have the comment that the Food and Drug Ad- 
ministration is capable of performing outstanding and interdiscipli- 
nary science very quickly when the need arises. And I think that 
observation was made by one of the other panels here today. 

But we at this end where we’re referenced by a New England 
Journal article from this morning, where we’re quick to kick the 
FDA, we also need to recognize that the resource is one that does — 
that does provide a valuable service, and a valuable service to not 
just physicians in this country, but to patients in this country as 
well. 

I appreciate so much your bringing that up in your testimony be- 
cause again, it’s something that I think that gets lost in translation 
here all too often. 

You also talk a little bit about some of the work we did in June 
with the formation of the Reagan-Udall Foundation, which I also 
thought was a good idea. Now, my understanding is — during our 
last appropriations process, and that was a USDA appropriation — 
that the funding for the Reagan-Udall Center was blocked. Is that 
correct? 

Dr. Meanwell. I don’t know, sir. 

Mr. Burgess. The think the answer is, yes it was. I know that 
because I read it in a Wall Street Journal editorial, and they were 
quite concerned that one of the few things that Congress had done 
this year was — on an authorizations standpoint was not — the 
money was not forthcoming for an appropriation. And it was unfor- 
tunate, but the reason given for blocking the appropriation was 
that it would somehow be one more gift to give to the pharma- 
ceutical industry in this country when they really didn’t need any- 
thing else from Congress. 

Another statement that you have in here, “Manufacturers cannot 
assume nor should they be allowed to assume that the Food and 
Drug Administration will take care of quality control.” Again, a 
point that I think is sometimes missed on this committee. But 
that’s a fairly powerful one. And you follow that up with a quote 
which I won’t quote, but end up, “nobody wants to cut costs by cut- 
ting corners.” 

Does not that go to the statement made by the witnesses from 
the Food and Drug Administration, when the comment was made, 
“The best way to ensure integrity of the supply chain was through 
the manufacturer itself.” Is that correct? 

Dr. Meanwell. Well, I don’t think there’s any single solution, 
but I have a perspective from being — living abroad, being British, 
having worked in the European pharmaceutical industry. 

When the FDA arrives at your plant, everyone stands to atten- 
tion. It’s the gold standard. They perform outstanding work. They 
perhaps don’t perform enough of it, but when they do it, they do 
it really well. 

But then, in addition to that, I think there are other factors, such 
as improved regulatory science that is being supported that is also 
needed. 

And then, finally, the industry has to play its role. We are the 
manufacturers, and therefore, I think we have to take ultimate ac- 
countability for the quality of the product. I believe that my col- 
leagues in the industry all agree with that. 
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Mr. Burgess. But then we heard testimony from Mr. Nelson on 
the first panel. I think the statement he made was, “Corporate due 
diligence cannot be relied upon,” which seems to be counter to that 
philosophy that you just expressed. 

Dr. Meanwell. Well, I wasn’t clear, in that case. 

It’s my view that the company has to do everything it can to as- 
sure the quality throughout the process. I think the FDA has to set 
the bar. The FDA has to set world-class standards. And the indus- 
try should say, okay we’ll jump over that bar. 

I think it’s a duality required; and then underpinning both of 
those key factors is the ability to do outstanding regulatory science 
of the kind you saw in the New England Journal of Medicine last 
week. 

Mr. Burgess. Let me ask you a question: now you are working 
on a compound that may replace heparin as a synthetic; is that cor- 
rect? 

Dr. Meanwell. It’s currently replacing heparin in angioplasty. It 
is now the leading blood thinner used in those cardiac procedures, 
and we’re developing it for heart surgery, for stroke prevention and 
for arterial blood clots. 

Mr. Burgess. So these are approved uses. 

Dr. Meanwell. No, they are not. They are all the ones under de- 
velopment with protocols running. 

Mr. Burgess. In angioplasty, it is an approved use. 

Dr. Meanwell. Yes, sir. Yes, it is. 

Mr. Burgess. What’s the cost per unit dose. 

Dr. Meanwell. Approximately $570 to use the drug in 
angioplasty. 

In the health economic perspective studies completed by Har- 
vard, in association with our large, randomized, phase 3 pretrials, 
even after paying $570 for the drug, the cost saving in an acute 
heart attack patient or pre-heart-attack patient was still $800, be- 
cause it reduces bleeding, because it reduces side effects. 

Mr. Burgess. Now, heparin in that instance would not be — 
would not be useful, would not be interchangeable with the product 
that’s under development? 

Dr. Meanwell. It would be interchangeable. 

And heparin in that situation is practically free. We’re talking 
about a handful of dollars’ worth of heparin by comparison. But in 
order to use heparin safely in a heart disease patient, you have to 
add on all other kinds of expensive drugs as well to protect the pa- 
tient. 

This was my point earlier, that in the workhorse setting, heparin 
is excellent. When we really ask it to take care of patients who are 
extremely sick, undergoing heart surgery, heart procedures, or hav- 
ing heart attacks, it’s not quite up to the job. 

Mr. Burgess. But in a workhorse environment, would there ever 
be a place where the synthetic product could replace heparin just 
because of the — because of the sheer volume that you alluded to, 
that it would be — with the manufacturing process, allow it to keep 
up with that volume? 

And then, on a cost basis, would it ever be competitive with hep- 
arin? 
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Dr. Meanwell. It’s quite difficult to imagine any injectable drug 
in the current era being sold for a dollar a shot. 

Mr. Burgess. Yes, it sure is, isn’t it? 

Dr. Meanwell. It really is. It’s extraordinary, actually. 

Mr. Burgess. And as a consequence, of course, the company 
that’s under development with the synthetic product, obviously 
they want to see a return on their investment, and rightly so. 

The return on the investment for the development of heparin 
presumably was recouped somewhere back in the 1930s, so that 
cost is not layered onto the cost of the drug — of a heparin dose; is 
that correct? 

Dr. Meanwell. Well, I’m interested in the history of these drugs. 
But — I don’t really know what they were sold for in the 1930s, but 
it wasn’t much. 

Mr. Burgess. I don’t either. 

Well, it’s an intriguing process that you are going through. And 
it’s certainly intriguing — heparin, and I guess cortisone, back in the 
1930s, was derived from the adrenal gland of an ox, which is a fair- 
ly labor-intensive process, I guess, to talk an ox out of its adrenal 
glands for any length of time. And yet, in the 1940s, Dr. Percy Ju- 
lian, whom we recognized in the last Congress, we actually gave 
him an award for recognizing the ability to derive cortisone from 
a soybean precursor. So it made a big difference. 

And just thinking about the juxtaposition of those two com- 
pounds, heparin and cortisone, both discovered in the 1930s, corti- 
sone we have got a fairly cheap method of manufacture, ease of 
manufacture with a synthetic — not a synthetic, but with an easily 
derived molecule out of the soybean plant. But heparin still had to 
go through that relatively labor-intensive process that involved 
talking a pig out of its intestinal mucosa. 

Let me — again, I just want to thank you for being here. 

One of the other issues that kind of gets obscured in all of this, 
because we get the heparin active ingredient from the pig mucosa, 
there are other places where heparin could be — from which it could 
be derived, and I think you allude to beef lung in your paper. And, 
in fact, as a medical student, I think that’s what I recall learning 
about with heparin back in the 1970s. But we can no longer do that 
safely because of preons; is that correct? 

Dr. Meanwell. Yes, sir. I was in a regulatory leadership role in 
a large drug company at the time when heparin was being sourced 
from Argentina from cow lungs; and before that, before my time, 
it was sourced from cow livers. But that had to be stopped because 
of the risk of mad cow disease. And that was when practically the 
entire industry switched from bovine cow sources, mainly from 
South America, to pig sources, mainly from China, as we’ve heard 
today. 

Mr. Burgess. Well, again, fascinating subject and fascinating 
discussion. A good place to end our talk today. 

But I appreciate so much you being here and staying with us the 
entire time. We owe you our gratitude for doing that. 

I will yield back, Mr. Chairman. 

Mr. Stupak. Thanks. When was the mad cow disease in Argen- 
tina? 
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Dr. Meanwell. Well, that would have been in the late 1980s 
when I was working on that stuff and trying to switch our heparin 
across to pig sources. 

Mr. Stupak. Let me ask you this: you mentioned the FDA in re- 
sponse to Mr. Burgess’ questions, the gold standard; they stand at 
attention, I think you said, when they come in and do an inspec- 
tion. And this sort of baffles me. 

Baxter said they did their investigation or inspection audit of the 
plant in 2007. And then, 5 months later, the FDA does theirs, and 
they found all these problems with the plant. 

As I was saying earlier, they were not capable of removing the 
impurities. They found that they failed to have adequate systems 
for evaluating both the crude heparin and suppliers of crude hep- 
arin. FDA found that test methods performed by SPL had not been 
verified to assure suitability under actual conditions of use and 
that the equipment used to manufacture heparin was unsuitable 
for its intended use. 

Could a plant like that deteriorate in 5 months to find all these 
problems that the FDA finds? Or was — in your opinion, would — 
they almost always have had to be there, wouldn’t they? 

Dr. Meanwell. My opinion, my personal opinion is that that 
kind of deterioration in 5 months is almost impossible. 

Mr. Stupak. So those problems were there? 

Dr. Meanwell. Pardon me, sir? 

Mr. Stupak. So if it’s impossible — so those conditions were al- 
ways there? They just failed to note them or failed to recognize 
them? 

Dr. Meanwell. It’s difficult for me to answer that, sir, in terms 
of whether the conditions were always there. But certainly, that 
kind of deterioration in 5 months is unlikely in a professionally run 
plant. 

Mr. Stupak. All right. I have no further questions. 

Mr. Burgess? 

Mr. Shimkus? 

There being no further questions, thank you. Thank you for your 
time and thank you for your insight into this issue. It helps us out. 

That concludes all questioning. I want to thank all of our wit- 
nesses today for your testimony. And I ask unanimous consent that 
the hearing record remain open for 30 days for additional questions 
for the record. 

Without objection, the record will remain open. 

Mr. Stupak. I ask unanimous consent that the contents of our 
document binder be entered into the record. 

Without objection, these documents will be entered into the 
record. 

[The information appears at the conclusion of the hearing.] 

Mr. Stupak. That concludes our hearing. Without objection, the 
meeting of the subcommittee is adjourned. 

[Whereupon, at 4:22 p.m., the subcommittee was adjourned.] 

[Material submitted for inclusion in the record follows:] 

Statement of Hon. Joe Barton 

Chairman Stupak and Ranking Member Shimkus, thank you for this hearing. The 
sudden and deadly appearance of contaminated Chinese heparin reminds us why 
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this Subcommittee’s investigations and the upcoming legislative work on foreign 
drug safety are so important. 

The heparin contamination appears to have been deliberate, not accidental. 
Through some complex scientific detective work, FDA has a good idea of exactly how 
the bad heparin actually caused sickness and death. 

This case also demonstrates how and why we need to improve FDA’s information 
technology and the legal and enforcement authorities it needs to prevent future 
deadly contamination of drugs, especially those made with ingredients that come 
from abroad. This is something we have to work together on if we are to accomplish 
the big changes needed. 

One of the witnesses at our drug safety hearing last week predicted more heparin- 
like incidents before the system is fixed. I sure hope not. But realism suggests that 
it will take more than a few days and some wishes to train new inspectors, fix the 
information systems, and transform the FDA into an agency that can do the work 
that we assign to it. 

While this is being done, we also know that cheats and connivers don’t think or 
care about the harm they cause, and they won’t suddenly stop cheating and start 
caring. The American market is lucrative for both honest and dishonest manufactur- 
ers overseas, and it is all-too-obviously vulnerable to schemes. 

FDA is taking positive steps as it develops information sharing agreements with 
China, which is the source of more and more foreign drug products. This work is 
a good thing. I don’t think — and I don’t think FDA thinks — that this is enough. But 
Fm not certain that FDA knows how much caution is enough, and that worries me. 

I believe that we need an FDA focused on the foreign threats. We need an agency 
that can enforce our standards with speed and reliability at the border. 

And we need an agency that pays close attention to the foreign environments 
where the drugs and their ingredients are produced. The heparin mishap revealed 
that FDA for several years had a policy of waiving pre-approval inspections for for- 
eign plants if the plants had been previously inspected for other drugs, even in 
China. That must change. 

When the heparin case burst into the news, I recall Chinese officials telling the 
press that the plant making heparin for export only was not making heparin for the 
Chinese people. So China didn’t check on the plant, and nobody else did, either. 

China’s attitude seemed to be this: We’ll export our product to the United States, 
but let the buyer beware because we don’t care if it is dangerous. A dramatic change 
in this attitude is needed. 

We also have to recognize the central role of industry here. Baxter is not in the 
business of making people sick. Just the opposite is true. Baxter and other manufac- 
turers have a powerful incentive to make every effort to ensure the safety of its for- 
eign suppliers. We cannot rely on FDA to do everything. The onus is on industry 
to do its part as well. 

Going forward, the FDA and the industry must be proactive and more watchful 
of the attitudes of the Chinas, the Indias, the other countries with weak safety con- 
trols over exports, and act accordingly. If this doesn’t happen, we will have more 
heparin disasters. 

I thank the witnesses and hope this hearing can lead to a bipartisan legislative 
effort to improve the safety of imported drug products. 

# # # 


Statement of Hon. Gene Green 

Mr. Chairman, I want to thank you for holding this important hearing today on 
the heparin disaster. This tragic incident has shown us that the FDA needs more 
oversight and funding to protect our drug supply. 

heparin is a blood thinner derived from pig intestines that is used for surgical 
procedures and in dialysis. Most of our imported heparin comes from China and 70 
percent of this heparin is made in small, unregulated workshops. 

Initially, the tainted heparin was believed to be an isolated incident. However, 
further investigations of the active ingredient in the drug were traced back to a Chi- 
nese facility that had never been inspected. This facility was never investigated be- 
cause the FDA confused the name of the facility with a plant that had a similar 
name. 

The fall out from the contaminated heparin products has stretched far and wide. 
Tainted heparin has been found in at least 10 countries, not including the United 
States, and has been linked back to at least 12 different Chinese companies. 

It is believed that a man-made chemical is responsible for the many adverse reac- 
tions and 81 deaths associated with the drug. 
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I think we can say with little question that the lack of FDA foreign inspections 
contributed to the heparin disaster. According to the GAO in FY07, there were 714 
drug establishments in China, but only 13 inspections were conducted over the en- 
tire year. As another example, India had 410 drug establishments and only 65 in- 
spections were conducted. 

What is alarming is the fact that 80 percent of the active pharmaceutical ingredi- 
ents of drugs consumed in the United States are manufactured abroad and most of 
those drugs are manufactured in China and India. And, the FDA has publicly ac- 
knowledged that some foreign facilities may never be inspected. 

In our hearing last week on the FDA foreign drug inspection program, the FDA 
again admitted they do not have the resources they need to protect our drug supply 
and they have been slow to request adequate funding from the Administration. 

It is clear that congressional intervention is needed to assist FDA with its mission 
and help protect us from tainted and counterfeit drugs. 

In light of the heparin incident and the hearing held in this subcommittee, I 
signed on as an original cosponsor of Mr. Buyer and Mr. Matheson’s bill HR 5839, 
the Safeguarding America’s Pharmaceuticals Act. 

This bill a system by which we will be able to track drugs from the time they 
leave the manufacturing facility to the time they reach patients in the pharmacy, 
hospital, nursing home, or doctor’s office. It would also provide for one, uniform na- 
tional pedigree system and raise the standards for drug wholesalers while maintain- 
ing State’s rights to regulate drug wholesalers. 

I believe these are important steps that need to be taken to help our pharma- 
ceuticals safe and, I think, relevant to the discussion we will be having today. 

Again, thank you Mr. Chairman for holding this hearing and I would like to 
thank our witnesses for appearing before us today. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 


Pood and Dnig Adrnmlstratlm 
Rockvie MD 2Q857 


JUN - 2 200B 


• The Honorable Bart Stupak 
Chairman 

Subcommittee on Oversight and Investigations 
Committee on Energy and Commerce 
House of Representatives 
Washington, D.C 20515-6115 

Mr. Chairman: 

On April 29, 2008, the Food and Drug Administration (FDA) held a hearing entitled “The 
Heparin DisastCT: Chinese counterfeits and American Failm^.” During tirat hearing you 
requested a list of the Chinese companies known to FDA to have been in the supply chain for 
heparin found to be contaminated (the list is enclosed). Please note that we do not know 
which of these firms, if any, are the cause of the contamination. It is not clear whether the 
contamination occurred before, while, or after the products were in fee firms* possession. In 
addition, the fact that a firm is on fee list does not mean heparin products from the firm are 
being shipped, or have been shipped, to the United States (U.S.). Some of fee companies on 
this chart have never shipped heparin to the U.S. 

Please be advised that fee enclosure includes information received from foreign government 
counterparts wife whom FDA has confidentiality arrangements to not further disclose the 
infonnation. The Committee should not publish or otherwise make public any such 
information. We would be glad to discuss wife fee Committee staff the protected status of • 
any specific infonnation. 

We note that the Subcommittee has raised concerns about FDA’s ability to protect the 
American people from contaminated heparin. In fact, FDA has taken comprehensive steps to 
prevent contaminated heparin from entering the domestic drug market. 

Shortly after discovering an increase in adverse reactions to certain heparin sodium products, 
FDA designed test methods feat identified the contaminant (oversulfated chondroitin suifete 
or OSCS) and then established and posted on fee internet test methods for analyzing hqwrin 
for this impurity, http:/Avww.fda.gov/cder/drug/mfopage/hepari?t/default.htmihcreening. 

FDA also quickly began on-site inspections and investigations to evaluate the nature and 
extent of fee cont^nination. FDA inspected both domestic finished dosage form facilities 
and international active pharmaceutical ingredient (API) suppbers to determine the presence 
^d cause of fee contamination, to map the supply route of contaminated products, and to 
gauge the inspected firms’ compliance wife currait good manufacturing practices (CGMPs). 
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The API made by one firm, Changzhou-SPL, was associated with a signal of increased adverse 
events in the U.S. An FDA inspection found significant violations of current good 
manufacturing practices (CGMP), FDA issued the firm a warning letter, and FDA added the firm 
to an import alert for firms that have not met CGMPs. 

Soon after determining that certain heparin had been contaminated, and even before it had 
identified die specific contaminant, FDA instituted measures to effectively prevent contaminated 
heparin fi'om entering the U.S. drug supply. On March 14, 2008, FDA issued a sampling 
assignment to provide instructions to FDA staff about sampling imported heparin. Under the 
sampling assignment, all shipments of heparin sodium API are sampled and tested using the 
meftiods posted on FDA’s website. Some of the testing is conducted by U.S. manufacturers 
receiving imported heparin products, many of which have made written commitments to FDA 
that each lot of heparin will be tested for the OSCS. Under the testing commitments, the U.S. 
firms use FDA’s published screening methods and forward their test results within three days to 
FDA, where the results undergo a two-tiered review. FDA responds with comments and 
requests for additional information, as appropriate. Under the sampling assignment, if there is 
not a written testing commitment from a domestic manufacturer FDA tests the heparin API that 
has been offered for import for OSCS. In addition to sampling and testing, all shipments of 
heparin sodium API are physically examined upon entry by FDA to verify the security and 
integrity of the shipment, the nature of the imported product, and the various declarations 
accompanying the entry (manufacturer, shipper, product description, etc.). 

For heparin products other than heparin sodium API, the sampling assignment instracts FDA 
staff to conduct the reconciliation exam and instructs import reviewers to consult with the 
appropriate FDA Center, through FDA’s Division of Import Operations and Policy, about 
whether to sample and test the shipment. FDA has ordered san^ling and testing of every 
shipment of crude heparin that has arrived in the U.S. since March 14. FDA’s strategy has 
assured that every declared shipment of heparin sodium API and crude heparin imported since 
mid-March has been tested for contamination. 

Thus, while some of the firms listed may have shipped heparin to the U.S. at some time, FDA 
has not put any of them on an import alert relating to contaminated heparin. This step is 
unnecessary because heparin is being effectively stopped at the U.S. border and testing of it for 
OSCS is being assured. Even if on import alert, the importer would have the opportunity to 
show the product is compliant, such as by testing for contamination. 

FDA believes that, under the circumstances, it has implemented the best approach to protect tiie 
public health by having testing conducted by FDA or by a finished dosage form manufacturer 
that has committed to conduct the testing under circumstances where FDA has sufficient 
confidence that the firm can appropriately do so. Nonetheless, FDA continues to aggressively 
gather more information and to monitor the situation to determine whether it should take any 
different or additional measures to protect the public health. 
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Beyond testing products upon entry, FDA has inspected and will continue to inspect the firms 
that supply heparin to the U.S. FDA prioritizes its inspections based on, among other 
considerations, the need to assure the contmued supply of heparin, the participation of U.S. firms 
in the voluntary testing program, and testing results. 

Through all of these actions, FDA has been carefully and diligently taking measures to preserve 
the availability of medieally necessary heparin to U.S, patients and to ensure that the heparin is 
not contaminated. 

Thank you for your interest in this very important matter. We hope that you find the enclosed 
information useful. If you have any further questions, please let us know. 
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Firm Name 

City 

Province 

1 . Changzhou SPL Co Ltd. 

Changdiou 

Jiangsu 

2. Changzhou Techpool Pharmaceutical I 

Changzhou 

Jiangsu 


3. CJiangsha KEF A New Products Experimental Co., Ltd 


4. Chongqme Impenal Bio-chem Co., Ltd. 


5. Changzhou Qianhong Bio-Pharma Co., Ltd. 


6. Hangzhou Ruihua Biochemical Product 


7. Nanjing King Friend Biochemical Pharmaceutical Co., Ltd. 


8. Newsmart Chem-Spec Ind. (Trading Firm 


9. Shanghai No.l Biochemical and Pharmaceutical Co., Ltd. 


10. Shenzhen Hepalink Pharmaceutical Co. 


Tradmg Co., Ltd. 


12. Yantai Dongcheng Biochemical Co., Ltd. 




Zheiian 


Sichuan 


Nanjin: 


Nanton 




Shenzhen Guangdon 
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‘Note: translation submitted by Arnold and Porter, counsel to SPL. 

Invention Application 

ApplicaUon No. 200510045393.9 
Publication Date: June 21, 2006 
Application Date: December 20, 2005 
Applicant: Shandong University 

Addreira: 27 S Shanda Road, Lixia Distriction, Jinan, Shandong 250100 (P. R. China) 
Inventor: Shengli Ji, Huifei Cui, Yanqing Chi, Jichao Cao and Fengshan Wang 
Agent: Huaqing Zhen; Shengda Patent&Trademark Office, Jinan, Shandong (P. R. 
China) 

Title: Preparation of Over Sulfated Chondroitin Sulfate 
Abstract 

This patent introduces an over sulfated chondroitin sulfate (OSCS) which is composed of 
glucuronic acid derivatives and galactosamine derivatives. It is composed of 2-0-sulfo- 
glucuronic acid-(l->3)-2-N-acetyl-2-deoxy-4 (or 6)-0-sulfo-galactose. It has an average 
molecular wei^t is 1-30 kD and the ratio of stdfo group to carboxyl group is 2-4. This 
patent also introduces a synthetic method of this OSCS by diemical sulfation of CS. The 
resulting OSCS inhibits the tumor growth and metastasis, also inhibits mast cell 
degranulation. Its anticoagulant activity is <10 lU/mg. And also it has anti-inflammatory 
and pain-killing activity. 

Claims 

1. OSCS contains the derivatives of glucuronic acid and galacotose. It is compose of 2- 
O-sulfo-glucuronic acid-(l->3)-2-N-acetyl-2-deoxy-4 (or 6)-0-sulfo-galacotose, the 
stracture is: 



R:SO 3 orH,n = l-30 

2. In the invention, the oversulfated CS in claim 1 is characterized by; (i) the average 
molecular weight is 1 kD~30 kD; (ii) the ratio of sulfo group to carboxy group in the 
molecule is 2~4. 

3. In the invention, the preparation of the oversulfate CS in case 1 has the following 
steps: 

(1) The sulfation of CS: CS was dissolved in water to prepare 15%~30% 
solution and then the mixture of HCIO 4 and H 2 SO 4 (1:0.05-0.1) was 
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added to make the final concentration of CS to be 10%~15%. The mixture 
was stirred at 10~70°C for 2~10 hours and then the organic solvent was 
added to stop the reaction. The precipitate was collected. 

(2) Separation of OSCS: the resulting precipitate in step (1) was dissolved in 
water and adjusted pH to 7±0.2. Then 4~5 volumes of the organic solvent 
was added to precipitate OSCS. The precipitate was dissolved in water 
again, adjusted pH with base to 10±0.2 and heated to 85±2°C and kept 
changing the air in the reactor and the temperature was kept at 85±2°C for 
3±0.5 hours, and thrai the pH was adjusted to 7 by HCl. 4~5 volumes of 
the organic solvent was added for desalting and amine-removing. The 
precipitate was collected. 

(3) Purification of OSCS; 10% water solution of the resulting precipitate in 
step (2) was prepared to do gel chromatography separation and a gradient 
of 0.01-1 M NaCl solution was used for elution. The fractions with hi^ 
content of over suifated CS were collected and then desalted using 
Sephadex G-10. The product, OSCS, was obtained after lyophilizing. 

4. In the invention, a method according to claim 3, characterized in that said the ratio of 
HCIO 4 to H 2 SO 4 in step (1) is 1:0.05-0.07. 

5. In the invention, a method according to claim 3, charaaerized in that said the 
temperature of the reaction in step (1) is 30-40°C, and the stirring lasts 4-6 hours. 

6. In the invKition, a method according to claim 3, characterized in that said the organic 
solvent in step (1) or (2) is methanol, ethanol, acetone or isopropanol. 

7. In the invention, a method according to claim 6, characterize in that said the 
concentration of ethanol is 95%. 

8. In the invention, a method according to claim 3, characterized in that said the resin 
used in gel chromatography in step (3) is Sephadex G-50, Sephadex G-75, Sephadex 
G-lOO or Superdex-200. 

9. In the invention, a method according to claim 8, characterized in that said the gel 
chromatography used is 3.5x120 cm Sephadex G-75 column. 

10. In the invention, a method according to claim 3, characterized in that said the elution 
buffer in step (3) is 0.2-0.5 M of NaCl solution. 

Technical Field 

The present invention belongs to biopharmaceutical field, especially describes a novel 
synthetic method of OSCS. 

Background 

Chondroitin sulfate belongs to the family of suifated glycosaminoglycans. It has an 
average molecular weight of 10kD-50kD and it is found exclusively in cartilage of 
animals. 

Much research showed CS can decrease the level of triglyceride and cholesterol in blood 
and inhibit the formation of atherosclerosis. Petitou and coworkers had reported the 
chemical sulfation of CS in US patent “Suifated glycosaminoglycanoid derivatives of the 
dermatan sulfate and Qiondroitin sulfate type" (US patent 5382570), but this technique is 
very complicated and has high reagent cost which is not suitable for industrial 
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production. Also the resulting product has different structures and activities, which limits 
its application. 

D^cription 

Due to the limitations of the present technique, the invention here introduces a novel 
preparation method of OSCS. This method uses chemical synthesis to modify the 
stracture of the natural produced CS. The resulting OSCS is a good pain-killer and strong 
inhibitor of inflammation. 

In this invention, the composition of OSCS contains the derivatives of glucuronic acid 
and galacotose. The molecular is composed of 2-0-sulfo-glucuronic acid-(l-^3)-2-N- 
acetyl-2-deoxy-4 (or 6)-0-sulfo-galacotose and the sttucture is: 



R:SO 3 OrH,n = l~30 

In the structure, R is SO 3 or H and n is 1 to 30. The molecular weight is 1 kD~30 kD and 
the ratio of sulfo group to carboxy group in the molecule is 2-4. 

This preparation method of OSCS described includes the following steps: 

(1) The sulfation of CS: CS was dissolved in water to prepare 15%~30% solution and 
then the mixture of HCIO 4 and H 2 SO 4 (1:0.05-0.1) was added to make the final 
concentration of CS to be 10%-15%. The mixture was stirred at 10-70“C for 
2-10 hours and then the organic solvent was added to stop the reaction. The 
precipitate was collected. 

(2) Separation of OSCS: the resulting precipitate in step (1) was dissolved in water 
and adjusted pH to 7±0.2. Then 4-5 volumes of the organic solvent was added to 
precipitate OSCS. The precipitate was dissolved in water again, adjusted pH with 
base to 10±0.2 and heated to 85±2°C and kept changing the air in die reactor and 
the temperature was kept at 85±2°C for 3±0.5 hours, and then the pH was 
adjusted to 7 by HCl. 4-5 volumes of the organic solvent was added for desalting 
and amine-removing. The precipitate was collected. 

(3) Purification of OSCS: 10% water solution of the resulting precipitate in step (2) 
was prepared to do gel chromatography separation and a gradient of 0.01-1 M 
NaCl solution was used for elution. The fractions with high content of 
oversulfated CS were collected and then desalted using Sephadex G-10. The 
product, OSCS, was obtained after lyophilizing. 

In the preparation method of OSCS described above, the best ratio of HCIO4 to H2SO4 in 
step (1) is 1:0.05-0.07. 

In the preparation method of OSCS described above, the best reaction temperature in step 
(1) is 30°C - 40°C and the best stirring time is 4-6 hours. 
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In the preparation method of OSCS described above, the organic solvent in step (1) or (2) 
is methanol, ethanol, acetone or isopropanol. The best organic solvent is 95% ethanol. 

In the preparation method of OSCS described above, the gel chromatography in step (3) 
is using Sephadex G-50, Sephadet G-75, Sephadex G-lOO or Supetdex-200. The best 
separation is obtained by using 3.5x120 cm Sephadex G-7S column. 

In the preparation method of OSCS described above, the best elution buffer in step (3) is 
0.2-0.5 M of NaCl solution. 

This preparation method of OSCS described above has the advantages of following: (i) 
the technique used is simply, (ii) the cost of reagents used is low; (hi) there are fewer 
requirements for the production enviromnent and instrument; and (iv) the resulting 
product has high purity, which is suitable for industry production. 

The OSCS obtained fiom this method has anti-inflammatory and pain-killing activity. 
Experiments showed its anticoagulant activity is <10 lU/mg and it inhibits the tumour 
growth and metastasis and mast cell degranulation. 

Next, the detail of this invention is described using a practice example. 

Practice 1; 

(1) The sulfation of CS: 100 g of native CS (commercial available) was dissolved in 
water to prepare 20% solution and then the mixture of HCIO4 and H2SO4 (1:0.05) 
was added to make the final concentration of CS to be 10%. The mixture was 
stirred at 35°^ for 5 hours and then 4000 ml of absolute ethanol was added to stop 
the reaction. The precipitate was collected. 

(2) Separation of OSCS: the resulting precipitate in step (1) was dissolved in 1000 ml 
of water and pH was adjusted to 7 by 20% NaOH. Then 4 volumes of 95% 
ethanol were added for precipitation. The resulting precipitate was re-dissolved in 
water to prepare 10% solution, pH was adjusted to 10 by 20% NaOH and heated 
to SS’C and kept for 3 hours, then pH was adjusted to 7 by 6 M HCl. 4 volumes of 
95% ethanol was added for desalting and amine-removing. The precipitate was 
collected. 

(3) Purification of OSCS: 10% water solution of the precipitates obtained in step (2) 
was loaded onto 3.5x120 cm Sephadex G-75 column and eluted using a gradient 
of 0.2 M NaCl solution. The fractions with high content of OSCS were collected 
and then desalted using Sephadex G-10. The product, OSCS, was obtained after 
lyophilizing. 

The molecular weight, structure and anticoagulantory activity of OSCS 
obtained were determined. 


Practice 2: 


(1) ITie sulfation of CS: 200 g of native CS (commercial available) was dissolved in 
water to prepare 30% solution and then the mixture of HCIO 4 and H 2 SO 4 (1:0.07) 
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was added to make the final concentration of CS to be 10%. The mixture was 
stirred at 40°C for 6 hours and then 4000 ml of absolute ethanol was added to stop 
the reaction. The precipitate was collected. 

(2) Separation of OSCS: the resulting precipitate in step (1) was dissolved in 1000 ml 
of water and pH was adjusted to 7 by 20% NaOH. Then 4 volumes of 95% 
methanol were added for precipitation. The resulting precipitate was re-dissolved 
in water to prepare 10% solution, pH was adjusted to 10 by 20% NaOH and 
heated to 85°C and kept for 3.5 hours, then pH was adjusted to 7 by 6 M HCl. 4 
volumes of 95% methanol was added for desalting and amine-removing. The 
precipitate was collected. 

(3) Purification of OSCS: 10% water solution of the precipitates obtained in step (2) 
was loaded onto 3.5x120 cm Sephadex G-lOO column and eluted using a gradient 
of 0.5 M NaCl solution. The fractions with high content of OSCS were collected 
and then desalted using Sephadex G-10. The product, OSCS, was obtained after 
lyophilizing. 

Practices: 

(1) The sulfation of CS: 100 g of native CS (commercial available) was dissolved in 
water to prepare 25% solution and then the mixture of HCIO 4 and H 2 SO 4 (1:0.09) 
was add^ to make the final concentration of CS to be 10%. The mixture was 
stirred at 30°C for 10 hours and then 4000 ml of acetone was added to stop the 
reaction. The precipitate was collected. 

(2) Separation of OSCS; the resulting precipitate in step (1) was dissolved in 10(X) ml 
of water and pH was adjusted to 7 by 20% NaOH. Then 4 volumes of acetone 
were added for precipitation. The resulting precipitate was re-dissolved in water 
to prepare 10% solution, pH was adjusted to 10 by 20% NaOH and heated to 
85°C and kept for 3 hours, then pH was adjusted to 7 by 6 M HCl. 4 volumes of 
acetone was added for desalting and amine-removing. The precipitate was 
collected. 

(3) Purification of OSCS: 10% water solution of the precipitates obtained in step (2) 
was loaded onto 3.5x120 cm Sephadex G-50 column and eluted using a gradient 
of 0.8 M NaCl solution. The fractions with high content of OSCS were collected 
and then desalted using Sephadex G-10. The product, OSCS, was obtained after 
lyophilizing. 
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I^oust o( SlevreMatM 

Committee on Cnergp anb Commerce 

MasiftuiBton. ©C 20515-6U5 

JOHN D. DINGELl, MICHIGAN 
CHAIRMAN 


February 14, 2008 


DENKS 8.Fn7<n!IS0NS,CnKe0F STAFF 
OREGO A. OOTHSCNUC. CM>EF COJNSa. 




The Honorable Andrew C. von Eschenbach, M.D. 

Commissioner 

Food and Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

Dear Dr. von Eschenbach: 

A recent disclosure in the Wall Street Journal alleges that a Chinese facility that has not 
been inspected by the Food and Drug Administration 0DA) produced the active ingredient in a 
widely used Baxter International, Inc. blood-thinning drug that has recently been associated wiOi 
hundreds of adverse events, including four deaths. 

While it is neither clear from the article nor from initial conversation with your staff if 
this plant is the source of the cause of the over 350 adverse reactions, we find it remarkable that 
the Wall Street Journal article reports that the FDA has publicly admitted they never inspected 
the Chinese facility that made the active ingredient in the Baxter drug due to “human error and 
inadequate infoitnation technology systems.” 
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separate database rq)orted almost 7,000 foreign establishments that speared to have shipped 
drugs into the U.S. that same year. To date, FDA has not reconciled this difference. Given the 
FDA’s antiquated computer monitoring system and their inability to easily access reliable data, 
we are not surprised that FDA cannot say with precision when or if this firm was inspected.’ 

The matter of resources to conduct inspections was a particularly troubling aspect of our 
investigation. Both the Committee’s own investigation and the audit by GAO found that FDA’s 
resource were completely inadequate for inspecting foreign firms with meaningful ftequency. 
While current law requires that FDA inspect a U.S. domestic firm making a drug product for the 
U.S. market once every 2 years, GAO found that FDA had only enough resources to inspect 
foreign firms on average once every 13 years. For China alone — ^now one of the largest 
producers of drug product for the U.S. market and the partner in these recently-signed 
agreements — ^FDA has only been able to inspect between 10 and 20 firms each year against a 
backlogged inventory of more than 700 firms (which are only growing in number). At this rate, 
FDA can only inspect a Chinese firm exporting drug products to the U.S. once every 40 to 50 
years.^ 


A lack of resources regarding foreign drug inspections and the problems with the 
agency’s IT systems used to track manufactuies and imports was also pointed out to you by your 
own Science Advisory Board review. Recall that in December 2006, you requested that this 
internal advisory group form a special subcommittee to assess whether “science and technology” 
at the agency was capable of supporting existing and future regulatory operations at FDA. A 
scathing report entitled “FDA Science and Mission at Risk: Report of the Subcommittee on 
Science and Technology" was produced and concluded that FDA was dangerously underfunded 
and was unable to pursue core regulatory missions, thus placing American lives at risk. This 
report was the main topic of a hearing just last month before the Subcommittee where you also 
appeared. Each of the witnesses who testified on behalf of this study noted that your agency was 
failing, and that your agency’s ability to safeguard both the food and drug supply was a 
considerable and growing risk. Regarding drug inspections, the report’s language was 
particularly stack: 

“Although approximately 80 percent of the active pharmaceutical ingredients used in our 
prescription drugs are imported firom abroad, and foreign imports of drugs and active 
pharmaceutical ingredients were valued at more than $42 billion in 2006, FDA conducted 
only 361 foreign drug and biological product establishments in 2006. Only 32 Field 
inspections were made in India and 15 in China, the two largest sources of 


’u.S. Government Accountability Office, Drug Safety: Preliminary Findings Surest Weaknesses in FDA’s 
Program lor Inspecting Foreign Drag Manufacturer. Statement of Marcia Crosse, Director Health Care, before the 
Subcommittee on Oversight and Investigations, Committee on Energy and Commerce, U.S, House of 
Representatives, November 1, 2007. 


Id 
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pharmaceutical exports to the United States. Millions of shipments of FDA-regulated 
products are imported into the country each year from foreign facilities that have never 
been inspected by FDA and, with current appropriations, never will be [emphasis 
added].”^ 

We have had countless conversations with yon regarding your agency’s inability to 
adequately inspect the Nation’s drug supply, particularly those sources that are increasingly 
originating from abroad and from areas lacking robust regulatory regimes. Conversations and 
related hearings on this matter, the findings of the GAO, and those findings of your own Science 
Board, however, appear to go unheeded. 

There is little material indication through the President’s 2009 budget request or recent 
actions at the agency, which would lead us to believe you are making the needed changes to 
safeguard the public from these growing threats. GAO spoke to this matter directly in testimony 
heard by you at the November 1 , 2007, hearing regarding FDA’s foreign drug inspection 
program: “[U]ntil EDA responds to systemic weaknesses in the management of this important 
program, it cannot provide the needed assm^ance that the drug supply reaching our citizens is 
appropriately scrutinized, and safe.”^ Clearly to date, you have been unable to assure the public 
these products are safe because you have been unable to competently address the systemic 
weaknesses in this program identified by GAO, the Science Board, and this Subcommittee. 
Because of such inaction, American lives are unnecessarily being placed at risk. 

Therefore, we request that you provide the Committee with the following information, 
specifically regarding the drug Heparin, and in general the foreign inspection program: 

1 . All inspection reports related to the Chinese company that Baxter International Inc. was 
apparently using to produce Heparin (e.g., all FDA form 483s); 

2. A complete timeline of inspections for each of these facilities; 

3. An explanation as to why this plant may have been allowed to ship drug products into the 
U.S. without a formal GMP preapproval or surveillance inspection; 

4. A detailed explanation as to what steps EDA is currently taking regarding all active 
ingredients from this plant; 


^ “FDA Science and Mission at Risk: Report of the Subconunittee on Science and Technology,” Prepared for FDA 
Science Board, November 2007, B-22. 

U.S. Government Accountability Office, Drug Safety: Preliminary Findings Suggest Weaknesses in FDA’s 
Program for Inspecting Foreign Drug Manufacturer. Statement of Marcia Crosse, Director Health Care, before the 
Subcommittee on Oversight and Investigations, Committee on Energy and Commerce, U.S. House of 
Representatives, November 1, 2007, p. 22 
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5 . A detailed explanation about how the President’s fiscal year 2009 budget will materially 
change the inspection frequency regarding foreign inspections now conducted, on 
average, once every 13 years; 

6. For Baxter and every other manufacturer of the finished dosage form, please supply all 
pages of the NDA, AND A, or related documents wherein FDA has been notified of the 
raw material suppliers, all documents wherein FDA has concurred with the choice of any 
supplier or a change in the choice of supplier; 

7. All inspection reports of manufacturers of Heparin for the past five years; 

8. All documents in the Data Master Files or elsewhere relating to FDA approval of raw 
material suppliers of the active ingredient in Heparin. 


Thank you for your attention to this matter. We would ask that you provide this 
information on a rolling basis to the Subcommittee as soon as possible, but no later than 
February 22, 2008. If you have any questions on this matter, please have your staff contact 
Christopher Knauer or David Nelson with the Committee on Energy and Commerce staff at 
(202) 226-2424. 


Sincerely, 



cc; The Honorable Joe Barton, Ranking Member 
Committee on Energy and Commerce 

The Honorable John Shimkus, Ranking Member 
Subcommittee on Oversight and Investigations 
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DEPARTMENT OF HEALTH HUMAN SERVICES 


Food BfKl {>ug Admbiis^atlon 
Rockville MD 20857 

2 4 2008 


The Honorable John D. Dingeli 
Cha.irman 

Committee on Energy and Commerce 
House of Rqsresentatives 
Washington, D.C 20515-6115 

Dear Mr. Chairman: 

Thank you for your letter of February 14, 2008, co-signed by Chairman Bat Shtpak, 
Subcommittee on Oversight and Investigations, Committee on Energy and Commerce, 
requesting information and documents regarding the drug H^arin and the Food and Drog 
A(toinistration’s (FDA or die Agency) foreign inspection program. We have sent partial 
responses on Febraary 27 and March 5, 2008. This is a furth^ partial rcspohse. 

Information contained in the enclosures n^y include information that is trade secret, 
commercial confidential or other information protected &om disclosure to the public under 
the Freedom of Information Act (Title 5, United States Code [U.S.C.] 552), the Tmde Secrets 
Act (1 8 U.S.C. 1 905), the Privacy Act (5 U.S.C. 552a), and FDA regulations. The 
Committee should not publish or otherwise make public any such information. We would be 
glad to discuss with die Committee staff the protected status of any specific information. 

We have repeated your question below in bold followed by our response. 

3. An explanation as to why this plant may have been allowed to ship drug 
products into the U.S. without a formal GMP preapproval or surveillance 
inspection. 

Changzhou Scientific Protein Laboratories (Changzhou SPL) was able to ship heparin sodium 
active pharmaceutical ingredient (API) into die United States because the API was die subject 
of a new drug application (NDA) from Baxter International, Ljc. (Baxter) that FDA improved 
in 2004. The Center for Drug Evaluation and Research (CDER) approved Baxter’s NDA for 
h^arin API without a pre-approval inspection of Changzhou SPL as a result of human errcr. 
FDA staff entering data into a database mistakenly selected the name of another 
manufacturing facility instead of Chang^ou SPL. The facility selected had a satisfrctory 
inspectional history; FDA bad inspected diis facility three times prior to 2004 and had friund 
the facility to be in compliance widi ciurrat good manufacturing practices (cGMP). 
Therefore, in accordance with CDER policy, the CDER Office of Compliance (OC) 
determined that the NDA could be approved without a pre-aj^roval mspection. Had die ^ 
proper fitoility (CbahgzJiou SPL) been identified in the system, FDA would have cdhducti^ 
tills ^ite^ ^ 
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4. A detailed explanation as to what steps PDA is currently taking regarding all 
active ingredients from this plant 

We are no longer importing heparin sodium API manufactured by Chan^ou SPL. An 
Import Alert was issued on March 10, 2008, for “Detention Without Physical Examination of 
Dmgs From Firms Which Have Not Met Drug GMPs.” Further, Scientific Protein 
Laboratories (SPL) of Waunakee, Wisconsin, a partial owner of Changzhou SPL, initiated a 
voluntary recall of all of its heparin sodium API of Chinese derivation. This API was used 
primarily in dmg products but also in some medical devices. SPL’s recall covered all 
possible users of this APL primarily in dmg products and also some medical devices, which 
have in turn conducted recalls of finished products using these ingredients. There were other 
recalls of finished pharmaceuticals, that were previously manufactured, that used ttiese APIs. 
Further recalls were not of APIs but of finished dosage forms. FDA inspected the 
Changzhou and United States SPL facilities in Waunakee, Wisconsin; collected and analyzed 
numerous samples in conjunction with various academic institutions; and reviewed many of 
the results of analytical work done by SPL, Baxter, and other entities. This collaborative 
work led to the identification of the contaminant, over-sulfated chondroitin sulfate, and 
FDA’s release of information about two tests that manufacturers and regulators can use to 
screen for the contaminant. Our investigation into the source of this contaminant is ongoing. 

Further, on March 10, 2008, FDA added Changzhou SPL to the list of firms and 
pharmaceuticals that are subject to import detention without physical examination. This 
Import Alert covers all heparin fiom Changzhou SPL, including API intended for bofli 
possible use as a component in dmg products or medical devices. Although FDA has no 
information that Changzhou SPL is manufacturing medical devices, medical device product 
codes are included in the Import Alert in the event of potential miscoding of import entries. 
Refer to the attachment of Import Alert 66-40, “Detention Without Physical Examination of 
Drags fiom Firms Which Have Not Met Dmg GMPs” which is available at 
http://www.fda.gov/ora/flars/orajnq>ort_ia6640.html. 

5. A detailed explanation about how the President’s fiscal year 2009 budget will 
materially change the inspection frequency regarding foreign inspections noW 
conducted, on average, once every 13 years. 

The fiscal year (FY) 2009 program level budget request for FDA’s Human Dmgs Program is 
$738.7 million. The program level budget includes budget authority and user fees. This 
amormt represents a proposed Human Drags Program increase of $58.5 million fi'om the FY 
2008 enacted appropriation. 

Of the $738.7 million for the Human Drags Program, the allocation for field activities 
conducted by the Office of Regulatory Afihirs (ORA) in the Human Drugs Program is $99.5 
million. This amormt represents a proposed increase for field activities of $5.4 million 
compared to FY 2008. The $5.4 million includes budget authority increases, user fee 
increases, and administrative savings. 
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Of the $5.4 million, $1,256 million is targeted for ORA’s Office of Criminal Investigations 
(OCI)- This amount will increase the ability of OCI to investigate criminal import violations. 
The volume of drugs imported into the United States is estimated to increase by 1 2 percent 
during FY 2009. This increase in volume heightens the need for OCI investigators to 
investigate criminal import violations. 

The budget also includes $1.9 million for the annual pay inflation adjustment for ORA 
employees assigned to the Human Drags Program. The $5.4 million will not increase the 
frequency of foreign inspections. 

In the FY 2007 Revised Continuing Resolution, Congress provided increased frmds that 
allowed ORA to hire new investigators. In FY 2007, ORA hired 104 new investigators 
across all field program areas. These new mvestigators were quickly able to perform routine 
ORA inspections. As a result of the inspections conducted by the new investigators, more 
experienced investigators became available to conduct more complex inspections, such as 
foreign drag inspections. The table below displays the increases in forei^ inspections that 
FDA anticipates as a result of our hiring new investigators. This table is a component of the 
table that appears on page 97 of our FY 2009 budget justification. 


PROGRAM OUTPUTS- 



IMPORT/FOREIGN INSPECTIONS 

FY2008 

FY2009 


Estimate 

Estimate 

Foreign Pre-Approval Inspections (NDA) mcl the 
President’s Emergency Plan for AIDS Relief 
(PEPFAR) 

192 

192 

Foreign Pre-Approval Inspections (ANDA) incl 

PEPFAR 

92 

187 

Forei^ Bioresearch Monitoring Program Inspections 
incl PEPFAR 

46 

57 

Foreign Drag Processing (GMP) Program Inspections 

221 

281 

Foreign Adverse Drug Events Project Inspections 

16 

16 

Total Above Foreign FDA Inspections 

567 

733 


6. For Baxter and every other manufacturer of the finished dose form, please 
supply all pages of the NDA, AND A, or related documents wherein FDA has 
been notified of the raw material suppliers, aU documents wherein FDA has 
concurred with the choice of any supplier or a change in the choice of 
supplier. 


Documents re^onsive to this request are enclosed as TAB A. 
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8. AH docnments in the Data Master Files or elsewhere relating to FDA approval 
of raw material suppliers of the active ingredient in Heparin. 

Documents responsive to this request are enclosed as TAB B. 

Thank you again for your interest in this matter. If you have any further questions, please let 
us know. A similar letter wifliout the enclosures has been sent to Chairman Stupak. 



for Legislation 


Enclosures 

cc: The Honorable Joe Barton, Ranking Member 

Committee on Energy and Commerce 

The Honorable John Shimkus, Ranking Member 
Subcommittee on Oversight and Investigations 
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February 21, 2(M)8 


l»MtS S. fmQIBBmS, CHEF OFSTJ^ 
GREGG A RCriHSCHIUI, CHKP COUNSEL 


The Honor^le Andrew C. von Eschenbach, M.D. 

Commissioner 

Food and Drug Administration 
5600 Fisher Lane, Room 1 555 
Rockville, MD 20857 

Dear Dr. von Bschenbadi: 

We are seeking clarification of what appears to be a change in the Food and Drug 
Administration’s (FDA) drug approval policy regarding pre-^roval inspections. On February 
15, 2008, the Committee on Energy and Commerce staff interviewed your staff regarding the 
ongoing concerns with Baxter hitemational’s manufactured blood-diinning drug Heparin. Your 
staff coniinned that the Chinese plant that provides the active pharmaceutical ingre^ent for 
Heparin had never been inspected by FDA, despite the policy of pre-approval inspections that has 
been followed by Administrations for nearly two decades. 

In addition, FDA staff acknowledged that there is no statutory requirement for a pre- 
2 q)proval inspection before a fiitn begins shipping drug product to the United States, but rather it 
is FDA policy to conduct such an inspection. We were further informed that FDA is under no 
obligation to vrithhold approval or otherwise bar shipment until such an inspection is completed. 
Most importantly, your staff advised that selling a dn^ product from a plant that has never 
undergone a pre-approval inspection does not constitute the distribution of an unapproved dmg. 

If FDA fa^ abandoned, either formally or informally, its vital pre- 2 q)proval inspection 
policy for the U.S. drug supply, this represents a troubling development that puts consumers st 
risk. For a drug to be eligible for approval by FDA, it has been the understanding of Congress 
that the agency must approve each step of drug manufecturing, including all ingredient sources. 
We understood that a pre-approval inspection was accomplished through a formal physical visit 
of the facility to ensure it meets current Good Manufacturing Practices. This understanding is 
shared by the Govramment Accountability Office, who recently testified at a hearing before the 
Subcommittee that: 
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“Preapproval inspections of domestic and foreign establishments are conducted before 
FDA will approve a new drug to be marketed in the United States. These inspections 
occur following FDA’s receipt of an NDA or ANDA and focus on the manufacture of a 
specific drug product. Preapproval inspections are designed to verify the accuracy and 
authenticity of the data contained in these applications and ensures that the manu&cturer 
of the finished drug product, as well as each manufacturer supplying a bulk drag 
substance used in the finished product, manufactures, processes, and packs the drag 
adequately to preserve its identity, strength, quality, and purify.” 

The need for such inspections was highlighted more than 20 years ago after this 
Committee exposed similar problems with the generic drug industry. Preapproval inspections 
were designed to assure that drug manufacturers would never again be able to gain FDA approval 
by asserting that drugs would be produced pursuant to a valid manufacturing process and with 
qualified suppliers of ingredients when the facility was incapable of manufacturing the drugs as 
specified. Apparently, FDA has deliberately failed to apply this inspection policy to drug 
manufacturers in China. 

Accordingly, we request that you provide to us a written clarification of FDA’s current 
policy for preapproval inspections. Further, we ask that you make available Dr. Janet Woodcock, 
Margaret Glavin, and those reviewers responsible for the approval of the active ingredient 
supplier for the Heparin now under scrutiny by your agency, for briefings vrith Committee staff. 

We ask that you please respond to this letter and assure that the requested briefings are 
concluded prior to Friday, February 22, 2008. If you have any questions, please have your staff 
contact David Nelson or Chris Knauer with the Committee on Energy and Commerce staff at 
(202)226-2424. 



Sincerely, 



Oohn D. Dingell 
Chairman 


Bart Stupak V 

Chairman 

Subcommittee on Oversight and Investigations 
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cc: The Honorable Joe Barton, Ranking Member 

Committee on Energy and Commerce 

The Honorable John Shimkus, Ranking Member 
Subcommittee on Oversight and Investigations 
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February 21, 2008 


DENNIS B. FnZGMBONS. CHET OF STAFF 
GREGG A. ROTHSCHU), CHIEF COUN^L 


Mr. Robert L. Parkinson, Jr. 

Chairman of the Board, Chief Executive Officer and President 
Baxter Mtemational Inc 
One Baxter Parkway 
Deerfield, IL 60015-4625 

Dear Mr. Parkinson: 

A recent disclosure in the Wall Street Journal alleges that a Chinese fecility that has not 
been inspected by the Food and Drug Administration (FDA) produced the active ingredient in 
Heparin, a widely used blood-dunning drug manufactured by Baxter Memational, Inc., which 
has recently been associated with over 350 adverse events, including 4 deaths. While it is not 
clear from the article whether this plant is the source of the problem that caused the adverse 
reactions and deaths, we are troubled by the possibility that Baxter has been selling a drug with 
an active ingredient that has never been approved. We have asked FDA to explain a claim made 
by its press office that FDA had never inspected the Chinese facility, which made the active 
ingredients in the Baxter drug, due to "^human error and inadequate information technology 
systems.” 

The key question that Baxter must answer is diis: Was your firm mislead by FDA into 
believing that the Chinese firm was an approved sillier of an active ingredient for Heparin? If 
not, then we are concerned that yom* company was knowingly distributing an un^)proved drug. 

hi order for us to properly evaluate the relative roles of the FDA and Baxter in this 
tragedy, we requ^t that you supply all records (die terms records and relating to are defined in 
the attachment to this letter) since January 1, 2002, relating to: 

1 . Suppliers of active ingredients for the drug Heparin; 

2. hispection documents such as 483s and EIRs for all Baxter manufacturing facilities that 

produce Heparin or any intermediates used in the production of Heparin; 
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3. Correspondence with FDA or other regulatory bodies inside or outside the United States 
relating to Heparin; 

4. Promotional or marketing materials relating to Heparin, including but not limited to 
documents that discuss the pricing policies for this drug; 

5. All due diligence performed on Heparin and/or the facilities used to manufacture the drug 
or its intermediates; 

6. Recalls of the drag or requests to recall the drag; 

7. All adverse events reports associated with Heparin whether or not such reports were 
forwarded to FDA or other regulatory bodies. 

Please send your response and supply the requested documents within two weeks of the 
date of this letter. If you have any questions regarding these requests, please contact David 
Nelson or Chris Knauer with the Committee on Energy and Commerce staff at (202) 226-2424. 


Sincerely, 



Attachment 

cc: The Honorable Joe Barton, Ranking Member 

Committee on Energy and Commerce 

The Honorable John Shimkus, Ranking Member 
Subcommittee on Oversight and Investigations 
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King & Spalding LLP 
1 700 Pennsylvania Avenue, N. W. 
Washington, DC 20006-4706 
www.kslaw.com 


March 4, 2008 


Theodore M. Hester 
Direct Dial: (202)626-2901 
thester@kslaw.com 


BY HAND DELIVERY 
ATTN: Mr. David Nelson 

The Honorable John D. Dingell, Chairman 
Committee on Energy and Commerce 
The Honorable Bart Stupak, Chairman 
Subcommittee on Oversight and Investigations 
2125 Rayburn House Office Building 
Washington, D.C. 20515 

Dear Chairman Dingell and Chairman Stupak: 

Baxter International Inc. (“Baxter”) has asked me to advise you that the 
information contained in tabs E, F, and I of the letter being transmitted herewith may contain 
confidential information that could be subject to a confidentiality agreement with Scientific 
Protein Laboratories, LLC (“SPL”). SPL has requested that the Committee treat these 
attachments as confidential. SPL believes these materials contain confidential and/or 
commercially valuable and proprietary business information and trade secrets. SPL requests that 
the Committee keep this material confidential and limit access to Members and staff involved in 
this inquiry. SPL also requests return of these attachments when the Committee has completed 
its review. These attachments can be returned to counsel for SPL, Mr. Daniel Kracov, Arnold & 
Porter, 555 Twelfth Street, NW, Washington D.C. 20004. 

If you have any questions regarding this matter, or need additional information, 
please do not hesitate to call me at (202) 626-2901. 

Sincerely, 
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Peter ^I.Aitiuini 
Coiporaie Vice President 
President, Medication Delivery 


Saxter Healthcare Corporation 
CHie Baxter Parkway 
Oe^teid, Illinois 60015 


847.94a.4t75 
Fax: 847.948.4177 
peter_arduint@baxter.com 
www.baxter.com 


Baxter 


March 4, 2008 


DELIVERY BY HAND VIA MESSENGER 


The Honorable John Dingell, Chairman 
United States House of Representatives 
Committee on Energy and Commerce 
c/o Mr. David Nelson 
2125 Rayburn House Office Building 
Washington, DC 20515 


The Honorable Bart Stupak, Chairman 
United States House of Representatives 
Subcommittee on Oversight and 
Investigations 

2125 Rayburn House Office Building 
Washington, DC 20515 


Dear Chairman Dingell and Chairman Stupak, 

I am the President of the Medication Delivery business of Baxter Healthcare Corporation 
(•‘Baxter’). Robert Parkinson, Chaiirnan and CEO of Baxter, has asked that 1 provide you on 
Baxter's behalf an update on the status of our heparin recall and root cause investigation, and a 
preliminary response to your letter to him dated February 21, 2008. It is an honor to speak on 
behalf of Baxter. I assure you that Baxter's first priority is ensuring that Its products are safe, and 
that Baxter is in pursuit of the root cause of the increase in the allergic-type reactions associated 
with its heparin product, and is committed to making sure this critical product is available for all 
of the patients that need it across the United States. 

Baxter 


By way of background, Baxter is a healthcare company with a proud 75-year history of 
manufacturing therapies for patients with the most critical health needs. We assist healthcare 
professionals and their patients with treatment of some of the most complex medical conditions 
including hemophilia, immune disorders, kidney disease and cancer. Baxter applies its expertise 
in medical devices, biotechnology and pharmaceuticals to make a meanin^ul difference in 
patients’ lives. We employ over 17,000 employees in the United States, with over 1 1,000 of those 
people in manufacturing jobs. Our Cherry Hill, New Jersey facility, which manufactures our 
heparin injectable product, employs approximately 800 people. 
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Heparin 

Heparin is an anticoagulant that has been used for over 70 years and is one of the most 
commonly used therapies in the United Slates. It is administered to millions of patients each year 
in a wide variety of clinical and surgical settings, and is sold in vial form, pre-filled syringe form, 
and pre-mixed intravenous bag form. Baxter alone sells approximately 50 million vials of heparin 
every year. As a commodity pharmaceutical, heparin is relatively inexpensive - mo.st vials sell for 
less than one dollar. 

The potential side effects of heparin have been well known for decades, and are well 
documented in the literature and product labeling. These side effects include allergic type 
reactions. 

Heparin, while clajisified for regulatory purposes as a drug, is in reality a complex 
biologic, derived from the tissues of living organisms, in this case the intestinal mucosa of pigs. 
Biologies are by nature more difficult to control and produce in uniform fashion, and demonstrate 
much more variation in composition than a chemical-based drug. 

Baxter produces heparin in “single-dose” vials, which can be used only once, and in 
“multi-dose” vials, which can be used either to draw individual doses for multiple patients or used 
to create larger “bolus” doses of heparin for a single patient. Baxter also sells HEP-LOCK, which 
is used to flush intravenous lines and is much more dilute than therapeutic heparin. Nearly all 
reported adverse reactions that Baxter has associated with its recent recall have occurred with our 
multi-dose vials. Baxter has received some reports of allergic type reactions with our higher dose 
single-dose vials when single doses were combined to create a larger “bolus” dose. Baxter’s 
single-dose vials, multi-dose vials and HEP-LOCK vials are filled using the same active 
pharmaceutical ingredient (“API”). 


Your Question Re: FDA Approval 

Your February 21, 2008 letter asked, “Was your firm misled by FDA into believing that 
the Chinese firm was an approved supplier of an active ingredient of heparin?" In February 
2004, Baxter submitted a NDA Prior Approval Supplement (“PAS”) for use of the Scientific 
Ptolein Laboratories, L.L.C.’s (“SPL”) facility in Changzhou, China ("SPL-CZ”) as an alternate 
supplier for heparin API. Baxter’s NDA PAS referenced the Drug Master File (“DMF”) that SPL 
had submitted to the FDA for the SPL-CZ facility. The DMF contains proprietary information 
accessible to the FDA, but not Baxter, regarding SPL’s manufacturing process. The FDA 
approved the PAS in June 2004. (Please see TAB A.) Baxter was not privy to and would be 
unable to comment on the FDA’s internal process for issuing this approval. 
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Update on Recall 

At the end of December 2007, as part of Baxter’s normal pharmacovigilance process, 
Baxter noticed an increase in the rate of allergic-type reactions associated with our 1,000 unit/mL 
10 mL and 30 mL multi-dose heparin products. (Please refer to TAB B for a timeline of events). 
The initial reports came from a few dialysis centers. In response to these Initial reports, Baxter’s 
quality specialists analyzed the manufacturing and quality control retards for the heparin lots 
associated with the adverse events. Quality records showed these lots had met all applicable 
specifications. Baxter also reviewed manufacturing change controls from January - December 
2007, and found no changes to product, process or Reifications that could have contributed to 
these events. Further, all raw materials (actives and excipients) used to manufacture these lots 
conformed to specifications. 

Baxter initiated a manufacturing investigation to determine the most probable cause, and 
on January 9, 2008, Baxter placed inventory for both the 1,000 unit/mL 10 mL and 30 mL product 
on hold. On January 8, 2008, Baxter’s pharmacovigilance group also began visiting sites where 
adverse events were reported. On January 11, 2008, Baxter contacted the FDA about these 
increased adverse drug experience reports at some dialysis centers. The reports ail concerned 
patients that experienced one or more of the following events after administration of a loading 
dose of heparin for hemodialysis: hypotension, flushing, lips tinging, abdominal pain, chest 
burning, feeling warm, feeling strange, fainting, diaphoresis, shortness of breath, thirst and 
nausea. Baxter also told the FDA that an investigation had been initiated to determine the most 
probable cause. 

After January 11th, Baxter received additional complaints against additional lots of Baxter 
1,000 unit/mL 10 mL and 30 mL multi-dose heparin. On January 14, 2008 Baxter suspended the 
manufacturing of its 1,000 unit/mL multi-dose products pending the outcome of an internal 
investigation. Baxter communicated this additional information to the FDA on January 16, 2008, 
and also informed the FDA that Baxter was initiating a voluntary recall. On January 17, 2008, 
Baxter issued a voluntary recall of nine lots of Baxter’s 1 ,000 unit/mL multi-dose product. 

After this recall was announced, Baxter saw a slight increase in reactions on other lots and 
sizes of heparin sodium injection beyond the 1,000 unit/mL multi-dose vials that had been 
recalled. On February 6, 2008 we contacted the FDA to report we were contemplating an 
expanded recall on the multi-dose vials. On February 8, 2008, Baxter reported to the FDA that 
there had been 348 unique adverse reaction case reports, with 94% of the reports against the 1,000 
unit/mL multi-dose vials, 4% of the reports against the 5,000 unit/mL and 10,000 unit/mL multi- 
dose vials, and 2% of the reports against the 5,000 unit/mL single dose vial (8 total). Three of 
these eight single dose reports concerned reports of hypotension during surgery where multiple 
single dose vials were used to create a large bolus dose. 
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Baxter confirmed with the FDA its intent to recall all muUi-dose vials in the marketplace 
on February 8, 2008. However, since Baxter supplies approximately half of the multi-dose vials of 
heparin used in the United States, the FDA and Baxter were concerned about the supply of 
heparin in the market if the recall was expanded. After careful consideration, on February 8th, 
FDA and Baxter concluded that it was better for public health to allow the Baxter multi-dose vials 
of heparin to remain In distribution so they could be used with caution in situations where the use 
of heparin was considered medically necessary and alternate sources of heparin were not 
available. 

This decision was announced to health care professionals on February 11, 2008 in a 
broadly disseminated Important Safely Information Bulletin. In this safety alert, health care 
prof^ionals were warned to: balance the clinical need to use these products with the increased 
potential for experiencing adverse drug reactions; use the lowest dose nectary to achieve the 
minimum required level of anticoagulation; avoid administering bolus doses if possible; be aware 
of the increased potential for adverse drug reactions to occur; and be advised to implement 
measures that allow prompt identification and treatment of the signs or symptoms of adverse 
reactions. (Please see TAB C.) 

On February 19, 2008, there were press reports about APP, the other major supplier of 
heparin in the US. The press reports indicated that APP had increased production of heparin and 
that APP had the ability to adequately supply the U.S. market with heparin. Baxter immediately 
assembled information on its own supply situation, including supply that might become available 
from non-SPL sources. Baxter initiated a conference call with the FDA on February 22nd and 
discussed whether it could expand its voluntary recall in tight of APP’s announcement about their 
ability to supply the market. The FDA (including the Office of Drug Shortage) wanted some time 
to examine the issue including market supply of ail heparin products. On February 27, 2008, 
Baxter received final clearance from the FDA that it could recall all of its heparin products from 
the market. Baxter expanded its recall of this product on February 28, 2008 to include all its 
multi-dose, single dose and HEP-LOCK products. 

Update on Investigations and Findings 

Baxter is in the midst of an aggressive “root cause” investigation to understand the 
underlying reason(s) for the increase in adverse events that it has seen with its heparin product. 
Its scientists and expert consultants have employed a battery of sophisticated analyses to 
methodically isolate and rule in or out the multiple variables in the manufacturing process and 
supply chain. 
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At this point, Baxter has excluded the manufacturing process elements at Baxter’s Cherry 
Hill, New Jersey manufacturing fadlity as potential contributors to the root cause. The 
investigation into the process element included an analysis of the components that make up the 
heparin solution and its packaging (the vial, rubber closure, water, sodium chloride and benzyl 
alcohol), an extensive evaluation of the data collected during manufacture of the products, and a 
review of the aseptic processing conditions at the time the products were manufactured. 

Our investigation report was shared with an investigator from the FDA’s New Jersey 
District Office during the FDA’s recent inspection of the Cherry Hill site. That FDA inspection, 
which started on Januai^ 17, 2008, was concluded on February 28, 2008 with no inspectional 
observations (known as Form 483 observations) issued. 

Baxter also tested finished product solutions from “test” and “control” lots. “Control” lots 
are those where finished product was not showing adverse reactions, while ‘lest” lots were those 
associated with the cluster of adverse events. Samples from both control and test lots were 
analyzed, using appropriate analytical methodologies, for the presence of potential leachables and 
trace elements. The leachables and trace element profiles for the control and test lots were 
compared, and no meaningful differences were observed. 

Approximately three weeks ago, Baxter undertook to use nuclear magnetic resonance 
(NMR) spectroscopy tests and capillary electrophoresis (CE) tests to identify any differences that 
might have existed in the chemical composition of the control and test lots. TTie NMR and CE test 
results for the test lots showed the presence of extra signals and a peak (respectively, for the NMR 
and CE tests) that were not present in the API control lots. 

Baxter is currently focusing on determining precisely what substance(s) the extra 
signals/peak represent and what its source might be. Baxter now has an indication that the 
observed difference may be due to the presence of a heparin-like molecule. We are not certain that 
the differences observed in the API are the source of the allergic reactions. Since the extra signals 
and a peak are the only significant difference noted between control and test lots of API, the API 
is now the focus of Baxter’s investigation. 

Baxter has since tested samples of API that were processed at SPL’s Wisconsin plant, 
using Chinese-made crude heparin. Baxter’s NMR and CE tests found that four out of five of the 
Wisconsin processed lots that were most recently tested showed the same extra signals/peak that 
were seen in earlier tests of lots from SPL’s China plant. These results suggest that the root cause 
may be associated with the crude heparin, sourced from China, or from the finishing process 
resulting in API. 
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Baxter’s Supplier. Scientific Protein Laboratories. 

Has a 30-Year History of Supplying Heparin AM 

Baxter’s supplier of API is SPL located in Waunakee, Wisconsin. SPL originally supplied 
API to ESI Lederie, a division of Wyeth that Baxter acquired on December 20, 2002. SPL has 
supplied Baxter, and previously ESI Lederie, with heparin API for over thirty years. SPL was first 
listed as an approved supplier of heparin for ESI Lederie in 1972. The only product or service that 
SPL has ever supplied to Baxter has been heparin sodium API. 

SPL initially provided heparin API that was refined from crude heparin made from U.S. 
porcine intestinal tissue and finished in SPL’s facility in Wisconsin. In the 1 990’s, SPL began to 
explore sourcing the crude heparin from China. From 1996 to the present, SPL has produced 
regular shipments of finished heparin API processed at its Wisconsin facility and sourced from 
Chinese crude heparin material. For an illustration of the heparin supply chain, please see TAB D. 

In 1999, SPL created a joint venture with Techpool Bio-Pharma Co., Ltd. called 
Changzhou-SPL (“SPL-CZ”) and later opened a facility for processing crude heparin into API. 
This facility was inspected by Wyeth’s Global Compliance Division for a qualification audit to 
ensure the facility met all cGMP requirements and the requirements of the business. The SPL-CZ 
plant successfully completed the qualification audit in 2003. 

In February 2004, Baxter submitted a NDA Prior Approval Supplement (“PAS") for use 
of the Scientific Protein Laboratories, L.L.C.’s (“SPL") facility in Changzhou, China (“SPL-CZ”) 
facility as an alternate supplier for heparin API. Baxter’s NDA PAS referenced the Drug Master 
File (“DMF”) that SPL had submitted to the FDA for the SPL-CZ fecility. The DMF contains 
proprietary information accessible to the FDA, but not Baxter, regarding SPL’s manufacturing 
process. The FDA approved the PAS in June 2004. (Please see TAB A.) 

As noted above, the first audit of the SPL-CZ facility was the full qualification audit 
performed by Wyeth Global Compliance in December 2002. (A copy of that audit, and the 
correspondence after the audit, are included with this letter at TAB E.) In September 2003, Baxter 
conducted a plant inspection of SPL-CZ. The SPL-CZ facility began to process crude heparin for 
Baxter in November 2004 and has been continuously supplying finished heparin API product 
from Chinese sourced crude heparin since that time. 
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Baxter performed an audit of the SPL-CZ facility on September 20, 2007. This cGMP 
audit was conducted to verify the effectiveness of the plant’s quality systems and technical 
capabilities. Based on our review of the SPL-CZ facility, Baxter approved SPL-CZ’s production 
of the routine manufacturing of Heparin Sodium UPS, API pending satisfactory responses to the 
oteervations included in the report. SPL-CZ produced iratisfactory responses on January 19, 2008. 
Copies of both Baxter’s September 2007 audit and SPL-CZ’s response to this audit and Baxter’s 
reply are included with this letter. (Please see TAB R) 

Baxter’s audit followed the principles of the U.S. Department of Health and Human 
Services/FDA/CDER/CBER Q7A Good Manufacturing Practice Guidance for Active 
Pharmaceutical Ingredients C‘Q7A”), an ICH internationally recognized standard. A more 
comprehensive description of this process is contained in the attached Q7A Good Manufacturing 
Practice Guidance for API. (Please see TAB G.) The Q7A audit process does not apply to the 
manufacture of raw materials upstream in the supply chain. Baxter relies upon SPL to effectively 
monitor and audit SPL’s suppliers. 

Based on the successful completion of the audits of the SPL-CZ facility and SPL’s 
Wisconsin facility, Baxter can summarize SPL’s performance history with Chinese crude heparin 
prior to current cluster of adverse events as follows: 

• Twelve years of successful API manufacturing 

• Over 500,000,000 finished doses 

• Four FDA inspections/audits 

• Five Wyeth/Baxter inspections/audits 

A critical part of Baxter’s processes for ensuring products meet applicable quality 
standards is the multiple, rigorous testing done on all lots of incoming API and finished products. 
For heparin, summaries of this testing, as well as the testing and the supplier quality controls for 
which SPL is responsible, are shown at TABS H and I. As a matter of course, Baxter performs 
more than 15 separate tests on the API and finished product as required by applicable compendia, 
in this case, United Stales Pharmacopeia (USP) standards. USP is the official public standards- 
setting authority for all prescription and over-the-counter medicines, dietary supplements, and 
other healthcare products manufactured and sold in the United States. Even though SPL meets 
USP standards and provides its raw materials to Baxter with the USP designation, Baxter re-tests 
every lot of the API, to ensure that the incoming material meets both USP testing criteria and 
Baxter’s established standards. 
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Baxter’s relationship wiUi SPL is governed by a written supply agreement that requires all 
API produced to conform to all applicable regulatory approvals, cGMP requirements and all 
applicable rules and regulations, including the FDA Guide to the Inspection of Bulk 
Pharmaceuti<^l Chemicals. Other than this contractual supply arrangement, Baxter has no other 
financial or ownership interest in SPL. 

Baxter Continues to Investigate All Adverse Event Reports 
Associated with Heparin. Including Deaths 

Baxter monitors drug safety surveillance through its pharmacovigilance (i.e., safety 
surveillance) group, under the leadership of Dr. Jay Ehrlich, our Senior Director of Safety 
Operations. The pharmacovigilance group receives, investigates, analyzes and reports on adverse 
events. All adverse events must be reported to the FDA either on an expedited or periodic basis, 
regardless of whether there was any causal relationship between the use of the product and the 
reported event.' Accordingly, due care must be taken in characterizing the number and types of 
adverse events reported to the FDA and the causal association of those events to the drug at issue. 

A few weeks ago, it was widely reported in the press that there were four deaths “linked” 
to Baxter’s heparin. Baxter’s investigation of these four initial fatality reports is substantially 
complete. It is unlikely that there is a causal relationship between the allergic reactions involved 
in the current recall and the four patient fatalities. In one case, investigation revealed that the 
patient had not received Baxter heparin. Another case, although reported to Baxter recently, 
aclualty occurred in early 2005, almost three years before the increase in adverse reactions that 
triggered the recall. A third case involved a death as a consequence of bowel obstruction and 
overwhelming infection, with no evidence of causal association with heparin use. The fourth case 
involved the death of a cardiac patient in which the role of heparin, if any, was as one of several 
potential causes of thrombosis, a well-documented side-effect of heparin, and one that is not 
consistent with the types of adverse reactions reported during the cluster that led to the recall. 

The fact that these four initial cas^ are unlikely to be causally related to the recall 
illustrates the importance of using care in characterizing the association between the use of a drug 
or biologic therapy (like heparin) and a temporally associated death. Unfortunately, some press 
reports have used words such as “linked” or “tied,” which can create a false impression of a causal 
relationship when, in fact, the current medical facts do not support a conclusion that the fatal 
outcome was a result of an allergic reaction. 


' Regulatory requiremwus and pharmacovigilance practice use the term “related” to classify cases where there is 
a likely causal relationship between an adverse event and a drug, but also in those cases where a lack of 
information does not allow for the exclusion of a causal link. In other words, a case may be designed as “related” 
although there is no data available to actually substantiate a causal relationship between drug and adverse event. 
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The difficulty of characterizing a causal relationship is exacerbated in the types of patients 
who require heparin therapy: patients with end-stage renal disease, clotting tendencies, acute heart 
attacks, blood clots in the legs or lungs, or patients requiring cardiovascular procedures, including 
open-heart surgeries. In such an ill and complex population of patients, deaths are unfortunately 
more likely to occur for reasons having nothing to do with heparin therapy. It would be medically 
incorrect to assume that, simply because heparin was present at or around the time of death, it 
played a causal role in the death. Similarly, to indiscriminately ascribe a '‘link” or “tie” to heparin 
in these circumstances is inappropriate from a public health perspective, given the critical role 
heparin therapy plays in saving tens of thousands of patient lives each day. 

The second issue impacting Baxter’s pharmacovigilance effort is the wide publicity 
associated with this heparin recall, which has triggered a substantial increase in adverse event 
reports, many of which lack the substantial medical detail required to determine whether a heparin 
product was actually involved in the report, if that heparin product was a Baxter product, and what 
causal relationship between the reported adverse events and heparin, if any, exists. Typically, 
these reports are l^ing provided by a patient or a relative of a patient who has no medical training 
and no access to information about the drug the patient actually received, the manu&cturer of that 
drug, route of administration or formulation. Baxter’s efforts to investigate further have been 
hampered by the unwillingness of clinicians and hospitals to discuss reports, often at the behest of 
hospital risk managers concerned with malpractice liability after the mischaracterization of the 
four patient deaths as “linked” to the recall. 

Since December 15, 2007, Baxter has received fourteen reports involving a fatal outcome 
coincident with or subsequent to the use of a heparin product that has either been confirmed as, or 
is likely to be, a Baxter heparin product. In eight of these cases, the timing of the heparin 
administration relative to the patient’s death or the current cluster of allergic reactions in 
combination with the specific medical conditions of each patient, makes it unlikely that these 
deaths were causally related to the allergic reactions addressed in our recall In two of the cases, 
the only information Baxter has is contained either in a lawsuit or the press coverage of that 
lawsuit; no medical professional or family member has provided any medical records or other 
credible evidence that allows medical <x>nsidefation or verification of the allegations regarding the 
plaintiffs’ deaths. In the four remaining cases, each patient had multiple underlying complex 
medical conditions and three had either undergone, or was in the process of undergoing, invasive 
cardiac surgery; although each of these patients suffered an allergic-type reaction to heparin that 
may have contributed to the adverse outcome, there is not yet enough medical data available to 
draw a firm conclusion. During the same time frame, Baxter estimates that more than 10,000,000 
doses of our heparin product were administered. A summary of this adverse event information is 
included at TAB J. 
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Baxter will continue to investigate and analyze these reports to assess whether the 
reported adverse reactions were causally related to the cluster of allergic reactions that are the 
subject of the recall, and will continue to forward all reports received to FDA within a markedly 
completed timeframe of seven days from Baxter’s initial awareness? 


I appreciate this opportunity to provide an update on the status of Baxter’s investigation 
into the root cause of the allergic reactions associated with heparin. I have asked my counsel at 
King & Spalding to be in contact with your staffs to arrange for a discussion of your needs for 
further documentation or information. In the meantime, I will continue to keep the Committee 
updated on the progress of our investigation into the root cause of these allergic reactions. 


Sincerely, 

Baxter Healthcare Corporation 



Peter J. Arduini 
Corporate Vice Presid 
President, Medication Delivery 


■ The usual reporting timeframe per FDA regulations ranges from IS days to as long as months or years, 
depending on the seriousness of the adverse event and whether or not It Is reflected in the approved product 
labeling. 
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February 21, 2008 
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GREGG A ROTHSCHILD. CHIEF COUNSEL 


The Honorable Michael O. Leavitt 
Secretary 

Department of Health and Human Services 
200 Independ^ce Avenue, S.W. 

Washington, D.C. 20201 

Dear Secretary Leavitt: 

We have attached our letter to Food and Drug Commissioner von Eschenbach regarding 
an alleged policy change that may place Americans in the same grave danger currently faced by 
consumers of Baxter’s blood-thinning drug H^aiin. hi addition to the letter’s request for policy 
clarification and staff interviews, the Committee on Energy and Commerce needs additional 
information to determine if emergency legislation is needed to protect Americans fix)m 
prescription medications that have been insufficiently investigated prior to approval. 

As the Administration’s official responsible for both the Food and Drug Administration 
(FDA) and the Office of General Counsel (OGC), we request that you supply the Committee with 
all records in your possession or control relating to FDA’s preapproval inspection policy. These 
records should include, but are not limited to, any and all legal memoranda, training manuals, 
policy statements, budget justification documrats, and briefing materials. The terms ’^records” 
and “relating to” are defined in the attachment to this letter. 

hi addition, we request that you explain to the Committee your interpretation of the legal 
status of drugs shipped into United States comm^ce by a drug company that knew or should 
have known that FDA had not perfonned a pre^qi^roval inspection, as is alleged in the Hqjarin 
case. 


Please provide the requested information by no later the close of business on Friday. 
February 22. 2008. as the Committee needs reasonable time to prepare for your upcoming 
testimony. Should you have any questions regazding this request, please contact David Nelson or 
Chris Knauer of the Committee staff at (202) 226-2424. 


The Honorable Michael O. Leavitt 
Page 2 
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Sincerely, 



^hn D. Dingwl 
'fchairman 



Giaiiman 

Subcommittee on Oversight and Investigations 


Attachment 

cc: The Honorable Joe Barton, Ranking Member 

Committee on Energy and Commerce 

The Honorable John Shimkus, Ranking Member 
Subcommittee on Oversight and Investigations 
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March 12, 2008 


DB4NIS B, ermWONS. CKEF OF STAFF 
GRB3G A. ROTHSCHXD, CHEF COUNSEL 


Mr. David Strunce 
Chief Executive Officer 
Scientific Protein Laboratories, LLC 
700 East Main Street 
Waunakee, WI 53597-0158 

Dear hfe. Stnmce: 

Under Rules X and XI of the Rules of the Unit^ States Hottse of Representatives, the 
Committee on Energy and Commerce and its Subcommittee on Oversi^ and Investigations are 
investigating the ability of the Food and Drug Administration (FDA) to protect the American 
public fix)m excessive risks associated with prescription drugs. As part of this investigation, we 
are looking into the February 28, 2008, recall of heparin by Baxter btemational, Inc, 

We understand that Baxter International, hic. purchased the active ingredient for their 
recalled heparin products fiom Scientific Protein Laboratories, LLC and that the raw heparin 
ingredients, at least in substantial part, were manu&ctured in China. We are concerned that the 
regulatory firamewoiic to protect American patients fiom file ill effects of contaminated 
pharmaceutical products may be ineffective. 

Therefore, we ask that you provide the following: 

1. The names, addr^ses, principal officers, and contact information for all suppliers of 
raw heparin products to Scientific Protein Laboratories, LLC since 2002; 

2. All FDA Establishment Inspection Rqwrts (EIRs) and form 483s related to Scientific 
Protein Laboratories, LLC and any supplier of raw h^arin products since 2002; 

3. AH FDA warning letters related to Scientific Protein Laboratories, LLC and any 
supplier of raw hqparin products since 2CK)2; 
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Despite many red flags, BP executives issued a “budget challenge” in late 2004 to cut 
spending at Texas City by 25 percent. Despite pleas for adequate funding ftom the Texas City 
refinery manager, BP was unwilling to reinstate full funding. 

BP’s process safety problems were not confined to Texas City. BP commissioned former 
Secretary of State James Baker to lead an assessment of safely at BP’s U.S. refineries. The 
January 16, 2007, r^rt concluded, “significant process safety issues exist at all five U.S. 
refineries, not just Texas City.” OSHA assessed BP a $2.4 million fiine for 32 “willful” 
violations at its Toledo, Ohio, refinery in 2006. In announcing this penalty, the Administrator of 
OSHA said, “It is extremely disappointing that BP Products failed to learn ftom the lessons of 
Texas City to assure their workers’ safety and health.” 

At the same time BP executives were cutting fVmds for safety at Texas City, they were 
cutting safety costs at the Prudhoe Bay, Alaska, oil field. On March 2, 2006, approximately 
201,000 gallons of crude oil were found leaking fiom an oil transit line in Prudhoe Bay. What 
started as a single spill ended in the discovery of widespread corrosion in BP’s pipelines, and the 
temporary shutdown of the Prudhoe Bay oil field. This caused oil and gasoline prices to 
skyrocket due to the loss of 8 percent of U.S. oil production. This shutdown occurred because 
BP allowed its oil transit lines to become unserviceable. 

The Cormnittee on Energy and Commerce obtained internal BP e-mails showing that 
BP’s executives had issued “budget challenges” and directed “top down cost cutting” in Alaska 
without regard to the safety of its oil pipelines. BP’s own consultant, Booz Allen, found that 
“budgeting was largely driven by top down targets” rather than based on an analysis of risks, and 
“top down targets were considered sacrosanct and rarely exceeded.” 

The “McNulty Memorandum” on Federal Prosecution of Business Organizations states, 
“Only rarely should provable individual culpability not be pursued, even in the face of an offer of 
a corporate guilty plea. . .” 

BP Product’s ability to comply with the terms of this plea agreement is dependent upon 
funds fiom its parent, BP Pic, and its Board of Directors. The Government, however, charged a 
fourth-tier subsidiary, even though it cannot make budgeting decisions related to process safety. 

In its January 22, 2008, brief in support of this plea agreement, BP stridently defends the 
legal protections it created through a multi-layered corporate structure that immunized the 
corporate parent and points to 35 other plea agreements that exclude the parent company. BP 
asserts: 


“[Tjt is a standard provision for a corporate plea agreement. The reason for the 
provision is obvio.us — a corporation has no reason to plead guilty when its parent 
or subsidiary corporations could be potentially charged for the same conduct.” 
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Please respond to the following questions regarding this plea agreement: 

1 . Did DOJ intentionally exclude the parent company from this plea agreement? 
Is this exclusion consistent with DOJ policy? Please explain the basis for 
failing to pierce HP’s corporate veil. 

2. Did DOJ or the Environmental Protection Agency (EPA) investigate the role 
of the parent company, BP Pic, in connection with repeated cost-cutting 
decisions given its knowledge that there were degraded safety conditions at 
this refinery? 

3. Has DOJ or EPA investigated whether there was potential culpability by 
individual BP executives and managers in connection with cost cutting and 
their knowledge of degraded safety conditions at this refinery for more than 
seven years? Has this investigation been concluded? 

4. Did OS^ or EPA make any criminal referrals to DOJ for individual BP 
executives or managers? 

5. Has DOJ provided EPA with the necessary legal resources to investigate BP 
executives in the U.S. and United Kingdotn? 


n. By sidestepping the corporate parent in favor of charging a fourth-tier subsidiary, did 
the Justice Department consider the totality of HP’s corporate misconduct when 
assessing “the hbtory and characteristics of the defendant” as part of the criminal 
penalty process under 18 U.S.C. 3553? 

BP’s near-term history contains dozens of civil and criminal violations. The documents 
filed with the District Court, however, only mention two violations involving BP in Alaska. 

1. Were enviromnental and safety violations at the refineries in Ohio, Indiana, and 
California not relevant? Were price fixing, pipeline safety, and oil royalty violations 
not relevant? 

2. Did DOJ review the history and characteristics of all BP corporate affiliates 
operating in the U.S. when evaluating BP’s history of civil and criminal 
violations? Was a comprehensive review provided to the Court by the U.S. 
Attorney? 

3. If this information was not provided to the Court, did DOJ fail to pierce the 
corporate veil with respect to BP’s history of violations — both civil and 
criminal? 
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“consulting with crime victims prior to reaching a plea ^eement would be impracticable” and 
that any “suggestion of an admission of criminal responsibility by BP Products prior to the actual 
signing of a plea agreement would prejudice BP Products.” 

This is at odds with the Attorney General’s Guidelines for Victim and Witness Assistance 
which states, “Responsible ofScials should make reasonable efforts to notify identified victims 
of, and consider victim views about, any proposed or contemplated plea negotiations.” 

The U.S. Attorney did not have to choose between conducting secret plea negotiations 
and protecting crime victim rights. The victims’ rights to confer were blocked until after the deal 
was finalized, and DOJ made its public announcement on October 25, 2007. It is curious fliat, at 
precisely the time DOJ was negotiating with BP on finalizing this plea agreement and arranging 
for a nationwide press conference to announce two other plea agreements involving BP’s 
criminal conduct, the U.S. Attorney argued in an ex parte communication with the Court that it 
was impractical to notify victims and consult their views. 

Did DOJ public relations considerations trump substantive consultations with victims? 
Having been locked out of the process when consultations might have been meaningful, the 
victims now face a joint defense by DOJ and BP to fi^t off any challenge to the adequacy of this 
plea agreement. 

1 . Did DOJ honor the Attorney General’s Guidelines for Victim and Witness 
Assistance by consulting with the victims (or their representatives) about plea 
negotiations before the agreement was reached? 

2. In the past two years, please identify all criminal plea agreements where DOJ 
sought court permission to avoid providing notice or avoid consulting with 
clearly identifiable victims (e.g., identifiable by having brought a civil suit) 
about the contents of a plea agreement before the plea agreement was reached. 

3. Please provide the factual basis that supports the U.S. Attorney’s contention 
that it would have been impractical to notify the Texas City refinery victims in 
advance of a plea agreement and provide opportunity for input. What 
alternatives had DOJ considered and rejected? In a February 21, 2008, 
opiiuon. Judge Lee Rosenthal raised this same question. 

4. Between October 1 8 and 25, 2007, when the U.S. Attorney told the Court that 
he could not consult with the victims because it was impracticable, is it true 
that DOJ was making arrangements to consolidate the announcement of three 
criminal matters involving BP at a Washington, D.C. press conference? To 
what extent did preparations for a major aimouncement preclude discussions 
with victims during plea negotiations? 
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Please provide answers to the questions outlined above within 10 days of receipt of this 
letter . In addition, please provide: 

1 . All documents, communications, spreadsheets, memoranda, or e-mails 
prepared by DOJ or EPA that estimate BP’s pecuniary benefits enjoyed as a 
result of its noncompliance at Texas City. 

2. All communications between or within the Office of the U.S. Attorney, Main 
Justice, or BP (or its counsel), including e-mails, memoranda, or letters that 
assess, evaluate, or discuss whether to notify victims prior to the conclusion of 
plea negotiations with BP, 

3. All communications, including memoranda, e-mails, or letters within or 
between the Office of the U.S. Attorney or Main Justice and attorneys for BP 
Products regarding the possibility of consolidating the press announcement of 
deferred prosecution agreement involving the BP propane price fixing case, 
the BP Alaska misdemeanor plea, and the Texas City felony plea. 

Please note that the Committee does not expect the production of documents, if any, 
which were prepared for a grand jury. 

Finally, we respectfully request that you personally assess whether this plea agreement 
with BP has inherent weaknesses that leave both workers and the public inadequately protected, 
whether there is individual culpability, and whether IXJJ has struck a deal that, given BP's long 
history of noncompUance, will be an ineffectual deterrent to future violations. 


We also request that you brief the Committee on these issues. Please contact us or have 
your staff contact John F. Sopko or Richard Miller with Committee staff at (202) 226-2424 to 
arrange for a time to meet and discuss these matters in detail. 
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The Honorable Andrew C. von Eschenbach, M.D. 

Commissioner 

Food and Drug Admmistration 
Department of Health and Human Services 
5600 Fishers Lane 
Rockville, MD 20857 

Dear Dr. von Eschenbach: 

The circumstances surrounding the outbreak of adverse reactions associated wiOi h^arin 
raise questions about the Food and Drug Administration’s (FDA) current ability to assure die 
safety of foreign drugs or pharmaceutical ingredients imported for use in the U.S. drug supply. 

In particular, the Committee on Energy and Commerce’s investigation into why FDA mist^enly 
identified the wrong Chinese facility as the siqjplier ofbulk heparin for Baxter Laboratories has 
revealed questionable policies and practices concerning FDA’s assessment and inspection of 
drug manufacturing risks among foreign firms, especially, in this instance, within China. 

FDA stated in response to the February 21, 2008, letter fiom Chairman Dingell and 
Subcommittee Chairman Stupak that its policy has been, and continues to be, to approve drugs 
after verifying that a drug’s manufacture, processing, and packing are adequate to preserve the 
drug’s identity, strength, quality, and purity. Verification that these stand^s are met is based 
upon a recent inspection of the manufachiring facili^ or facilities named in a new drug or 
abbreviated new drug application. FDA noted further that, if it had a “recent, satisfactory 
inspection on record for a given f^ility named in the application, we generally will not conduct a 
new pre-approval inspection of that facility...” unless FDA determines “...fiie circumstances 
warrant it.” 

hi the course of investigating the hq)arin case, we have learned that FDA essentially 
relies upon a vague and ad hoc policy when deciding whether “the circumstances warrant” a 
pre^proval inspection. In interviews with Majority and Minority Committee staff, officials with 
file Center for Drug Evaluation and Research (CDER) initially maintained that the Chinese 
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supplier of the bulk heparin product was not inspected as a direct result of mistaken identity with 
a manufecturer of a similar name. When seeking to understand how this mistake was made, 
however, we discovered a larger and broader problem — ^FDA’s decision to waive the inspection 
was not based solely on mistaken identity, but also on questionable judgment regarding when to 
conduct preapproval inspections. 

According to FDA’s approach in this heparin case, a Clunese plant previously inspected 
for making a diuretic and antibiotic for export to the United States would not need a new 
inspection for initiating a completely different line of product, a biological Une, for export. 
Committee staff was provided no clear rationale or policy guidance for making this decision. It 
remains unclear whether FDA has any rational policy for deciding when the manufacturing 
process for one drug is sufficient to assure the quality of the process for an additional different 
drug to be made in that same facility. 

Indeed, of fee 10 criteria in fee CDER preapproval policy regarding whether a plant could 
be determined to be in compliance without a new physical inspection, neither facility location, 
complexity of fee manufacturing process, nor sensitivity of fee final drug product make fee list. 
While fee formal policy document dealing wife preapproval inspections does not say so 
explicitly, fee CDER compliance official responsible for fee decision not to inspect fee plant in 
China told fee Committee staff feat neither fee complexity of fee heparin extraction process nor 
fee location of fee plant in China would compel him to order a prerqjproval inspection. 

This policy — or lack thereof— is even more troubling because FDA has not been able to 
assure us feat aU Chinese facilities providing product to fee U.S. drug market have ever received 
a single preapproval inspection, let alone follow-up surveillance inspections necessary to assure 
continued quality and safety. Both fee Committee’s own investigation and fee U.S. Govenunent 
Accountability Office’s (GAO) audit have found feat for China alone — ^now one of fee largest 
producers of drug product for fee U.S. market — FDA has only been able to inspect between 10 
and 20 firms each year against a backlogged inventory of more than 700 firms (which are only 
growing in number). At this inspection rate, FDA can only inspect a Chinese firm exporting drug 
products to fee U.S. once every 40 to 50 years. 

The policy for choosing follow-up surveillance inspections of foreign plants also 
generally spears ad hoc and based on vague criteria. For example, it is not clear why certain 
foreign firms are selected for a follow-up smweUlance inspection or what drives fee duration 
FDA allows between such inspections. While FDA has repeatedly told staff that these decisions 
are based on a sophisticated “risk-based model,” a GAO audit of this program suggests FDA’s 
model is limited in value because it is predicated on poor or incomplete data. As noted by GAO 
in November 1, 2007, testimony before the Subcommittee on Oversight and Investigations, 

“FDA lacks sufficient data to make an accurate assessment of fee potential risk of [foreign drug- 
making] establishments.” hr other words, any model based on limited data necessarily has 
limited capability in predicting risk. 
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In light of this situation, we seek additional information to evaluate FDA’s current 
practices and policies with regard to its risk assessment of drug product from China. 

Accordingly, pursuant to our ongoing investigation of the ability of FDA to ensure the safety of 
the Nation’s drug supply, we formally repeat a long-standing request from the Committee for a 
listing of each of the more than 700 plants operating in China that are registered to export to the 
United States, what they manufacture, and their inspection histories. Alternatively, you may 
supply the most recent Form 483 report of inspection for each facility. Further, for each Chinese 
plant, please provide a list of each manufacturer of finished drug products that has been 
authorized by FDA to import active pharmaceutical ingredients (APIs) or other raw material 
ingredients finm these Chinese suppliers. Please supply these records along with inspection 
histories for each of these firms since January 1, 2001, within two weeks of the receipt of this 
request . 

In addition, FDA has previously requested and received from China reports of China’s 
own inspections of Chinese pharmaceutical firms. Therefore, we request that, if not already done 
so, you obtain the most current report of pharmaceutical drug firms from China’s State Food and 
Dmg Administration that have been identified through China’s own inspections as producing 
counterfeit products or products not meeting Chinese standards, and provide this information to 
us. 


With regard to the hqparin case, we are aware of the intense efforts of FDA to isolate the 
source ofthe contamination and determine how it reached American consumers. We have 
avoided any formal hearing pending FDA’s determinations. Given FDA policies, however, 
leading to CDER’s failure in the heparin matter and the continued inability of FDA to ensure the 
quality of drug imports, a public discussion of the policy and resource issues related to heparin is 
needed. 

Accordingly, please note that the Subcommittee on Oversight and Investigations intends 
to hold a hearing on April 15, 2008, on this matter. We expect that yon will provide the 
Committee staff with il documents requested that are related to the FDA ^provals for the 
manufecture and sale of heparin and for the plant that Was confused with the Scientific Protein 
Laboratories (SPL) application. Those records should be provided forthwith. 

If you have any questions regarding these requests, please have your staff contact Chris 
Knauer or David Nelson of the Majority Committee staff at (202) 226-2424 or Peter Spencer of 
the Minority Committee staff at (202) 225-3641. 
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Chauman 

Subcommittee on Oversight and Investigations 



Subcommittee on Ovorsight and Investigations 
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From: Mason, Stephen [mailto:Stephen.Mason@fda.hhs.gov] 

Sent; Wednesday, March OS, 2008 6:30 PM 

To; Knauer, Chris; Nelson, David; Slobodin, Alan; Spencer, Peter; Schloegel, Scott P 
Cc: Dorsey, David (HELP Committee); Lyons, Matthew; Prince, Diane; Meister, Karen G 
Subject: Fallow up questions 

Gentlemen, 

Here are some of the answers and documents that have been previously requested. We 
continue to work on responding to all, as well as confirming a briefing time for the next meeting. 

What is the name of the facility that was mistaken for SPL in the EES database? 
Changzhou Pharmaceutical Factory No. 1 

Wfhat products do they manufacture? They manufacture Hydrocholorothiazide and 
Doxycycline hyclate. 

When were they inspected? The facility was last inspected in October 2005. They were 
also inspected in January 1997, January 1999, and October 2002. 

Please provide the EES database screen shot. 

Attached is the screen shot. Please note (as we mentioned in the briefing) that there is not 
a way to recreate what firms were present on the search at the time the error occurred. 

Please provide the compliance guidance used to make pre-approval inspection 
determinations. 


This is also attached. 
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Agency management has determined that the CDER application review 
process, and the Districts' CGMP inspection and application data 
audit activities, can be coordinated to improve the efficiency of 
the preapproval process by encouraging CDER application 
reviewers, and District investigators and analysts to consult 
with each other in the course of carrying out their mutual 
responsibilities . 

Accordingly, District investigators and analysts who have 
questions to discuss with CDER scientists assigned to 
applications should call the individual whose name appears on the 
District assignment, or when the CDER reviewer is unknown, to 
call the appropriate CDER contact who will locate the 
individual (s) assigned to the application (s) in question and 
arrange for them to return the call. Similarly, CDER application 
reviewers who wish to communicate with investigators and analysts 
performing inspections and laboratory investigations related to 
the application they have under review will call the preapproval 
program contact in the appropriate District for assistance in 
locating the assigned District investigator (s) /analyst (s) . (See 
Part VI for a list of CDER and District program contacts.) 


STRATEGY FOR ASSIGNING INSPECTIONS 

The strategy for assigning inspection requests for preapproval 
inspections has been divided into two categories , (1) categories 
that will regularly prompt an inspection request, and (2) 
categories when the district office may elect to perform an 
inspection . 

A. The following categories will regularly prompt a preapproval 
or CGMP Inspection request from CDER Office of Compliance. 

It is anticipated that the inspections will be conducted 
except when ORA Field offices recommend the inspection need 
not be completed: 


1. New molecular entities (NMEs) (includes finished drug 
product and the active pharmaceutical ingredient) ' 

2 . Priority NBAs 

3. First application filed by an applicant 

4 . For-Cause inspection 

5. For original applications, if the current CGMP status 
is unacceptable or greater than 2 years 

6. For certain pre-approval supplements, such as site 
change or major construction, if the CGMP status is 
unacceptable 


TRANMITTALNO [09/2003] (Part II - 9 pages) 

FORM FDA 2438, (oledroniot2;2003) Page 10 of 47 
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PROGRAM 7346.832 


7. Treatment IND inspections 

8, Information is available to ODER indicating that an 
inspection of a clinical supplies manufacturer is 
warranted to protect the health of patients 


B. The district office will have the opportunity to determine 
if a preapproval Inspection is warranted for the following 
categories . ORA will be queried on the need to conduct a 
preapproval inspection via the "10 day status" request 
process in EES. 

1. All original applications not listed above 

2. All preapproval supplements not listed above 


C. Currently, CDER will request a 10-day status report for CBE 
supplements . Districts should use their knowledge of the 
firm' to assess the need for a prompt inspection of the 
facility. Districts may also, at their discretion, assign 
and conduct inspectional audits above and beyond those for 
which they receive specific headquarters assignment . 


*Current changes 


TRANMITTAL NO [08/2003] 

FORM FDA 2438, (electtonlc-02/2003) 


{Part II - 9 pages) 
Page 11 of 47 
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Autor, Deborah 


From: 

'^nt: 

Cc: 

Subject: 


Horowitz, David 

Monday. March 31 . 2003 6:53 AM 
Temple, Robert; Jenkins, Jcrfw K 

Allen, Susan S; Famulare, Joseph; Autor, Deborah; Axelrad, Jane A 
Fw: Inspections of "Immediate Public Health Impact* 


FYI, re OCC's opinion on approvals without preapproval inspections. 
Sent from my BlackBerry Wireless Handheld (www.BlackBerry.net) 


Original Message 

From: Wion, Ann <AWion^C.FDA.GOV> 

To: Horowitz, David <Horowit zD@cder.fda.gov> 

CC: Axelrad, Jane A <AXELRAD J®cder . fda . gov> ; Whipkey, Lynn 
<LWhipkey@OC.FDA.GOV>; Ray, Seth <SRay@OC.FDA.GOV>? Troy, Daniel 
<DTroy@OC , FDA . GOV> 

Sent: Sun Mar 30 23:09:18 2003 

Subject: RE: Inspections of "Immediate Public Health Itrpact" 

This looks fine. I would enphasize that if FDA has found the GMP’s 
inadequate to preserve the product's identity, strength, quality, and 
purity, under 505(d) (3), PDA is to refuse to approve the application. 
(See also 21 CFR 314.105(a) and (c) and 314.125 (b)) In other words, 1 
agree with you that in such a case FDA would be accountable for failing 
meet the statutory standard for approval; this could include tort 
inability for the government - 

Thanks . • 

Original Message 

From: Horowitz, David 

Sent: Wednesday, March 26, 2003 7:19 PM 

To: Wion, Ann 

Cc: Axelrad, Jane A 

Subject: FW: Inspections of "Immediate Public Health , Impact" 

Anne: 

Please let us know if you have any concerns with this approach. Thanks. 
David 


David J. Horowitz, Esq. 

Director 

Office of Compliance 

Center for Drug Evaluation and Research 
301-827-8910 (voice) 

301-827-8901 (fax) 

Original Message 

From: Jenkins, John K 

1 
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^ent: Wednesday, March 26, 2003 7:04 PM 

To: ..Albrecht, Renata; Barnes, Sandy L (CDER) ; Birnkrant, Debra B; 
Chambers, Wiley A; Chowdhury, Badrul A; Collier, Bronwyn B; DeBellas, 
Carmen; DeCicco, Anthony W; , Dubeau, Julieann; Frank, Ellen C; Galliers, 
id M; Ganley, Charles J; Gavrilovich, Lillian; Goldkind, Lawrence; 
rebel, Donna J; Hilfiker, David R; Jani, Parinda; Johnson, Kati; 
Justice, Robert; Kang, Kyong A; Katz, Russell G; Kober, Margaret; 
Korvick, Joyce A; Kozina -Fornaro, Mary J; Laughren, Thomas P; LeSane, F 
V; Locicero, Colleen L; Loewke, Sally A; Love, Patricia Y; Mann, 

Marianne C; McDonald, Zelda M; Murray, Jeffrey S; Nighswander, Robbin M; 
Orloff , David G; Parks, Mary H; Pazdur, Richard; Pease, Dorothy W; 
Rappaport, Bob A; Ripper, Leah W; Roeder, David L; Rumble, Terri F; 
Shames, Daniel A; Simon, Lee; Soreth, Janice M; Stockbridge, Norman L; 
Throckmorton, Douglas C; Wilkin, Jonathan K; Williams, Grant A; Behrman, 
Rachel E,; Beitz, Julie G; Bull, Jonca; Goldberger, Mark J; Houn, 
Florence; Kweder, Sandra L; Meyer, Robert J; Tenple, Robert 
Cc: - Colangelo, Kim M; Cross, James; Kweder, Sandra L; Jenkins, John 
K; Horowitz, David; Axelrad, Jane A; Famulare, Joseph; Temple, Robert; 
Allen, Susan S 

Subject: FW: Inspections of "Immediate Public Health Iirpact'* 

Folks 

Given the current ban on all international travel other than "essential" 
travel as defined in Dr, McClellan's e-mail earlier this week, I had 
asked David Horowitz for an update on how the field and conpliance were 
handling foreign inspections and how this may impact on our PDUFA goal 
dates and approval decisions, Joe Famulare 's e-mail that I forwarded to 
^ earlier answered part of the question; i.e., compliance and the 
aid are currently only proceeding with foreign inspections for 
priority drugs (unless we tell them that another cJrug that is not a 
priority review also meets the "mission critical" part of the essential 
definition) , Attached below is a further answer ’from David Horowitz to 
help clarify some of our options with regard to approving an irr^ortant 
product without the result of a pre-approval inspection and our ability' 
to send a "complete" response letter (i.e., an AE or NA letter) that 
lists the lack of a pre-approval inspection as a deficiency and meet our 
PDUFA goal dates. . , 

I would offer the following guidance from OND lOi 

1. If you have a pending application for an important product that is 
otherwise ready for approval with the exception of the foreign 
pre-approval inspection (i.e., no other deficiencies tha.t could not be 
easily worked out to allow for an approval), please discuss this issue 
with the Office of Compliance and with me before you take an approval 
action, 

2 . If you have a pending application for a product that has other 
serious deficiencies that cannot be addressed in time for approval by 
the PDUFA goal date AND there is a pending foreign inspection, it is 
acceptable to issue an action letter (i.e..,, and AE letter) and list the 

ding foreign inspection as an issue that must be resolved prior to 
roval . 


2 
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i. ‘If you have a pending application for a "non” important product that 
is otherwise ready for approval with the exception of the foreign 
pre-approval inspection (i.e., no other deficiencies that could not be 
easily worked out to allow for an approval), please discuss this with 
'e Office of Compliance and me before you take an action; either an 
_pproval or an approvable. 

I think it is very important that we be consistent in how we approach 
the issue of delayed pre-approval foreign inspections and I ask your 
cooperation with the above. Please cc the action letter for all 
products that have a delayed pre-approval inspection to Kim Colangelo so 
we can keep track across OND of how often this issue arises. We have 
faced this situation before and I will ask Kim or Jamie to investigate 
to see if there is "standard” language that we have used before in this 
situation in action letters. 

John 


Original Message 

From: Horowitz, David 

Sent: Wednesday, March 26, 2003 6:41 PM 

To: Jenkins, John K 

Cc: Axelrad, Jane A; Famulare, Joseph; Temple, Robert? Allen, Susan 
S 

Subject: FW: Inspections of "Immediate Public Health Impact” 
hn: 

The e-mail below should serve as a partial answer to your e-mail of 3/24 
(attached) . In that message you also asked about going ahead and 
approving drugs without a pre-approval inspection. We believe that you 
have authority to approve drugs without a pre-approval inspection, as 
long as FDA does not have reason to believe that the manufacturing 
facilities/controls are inadequate to "preserve” the quality of the drug 
being approved. See 505(d)(3). 

IT • 

In addition, FDAMA added 505 (b)^^ (F) , which provides that ”no action by 
the reviewing division may be delayed because of the unavailability of 
information from or action by field personnel unless the reviewing 
division determines that a delay is necessary to assure the marketing of 
a safe and effective drug.” Although this language can be read narrowly 
to expedite an approvable letter (pending completion of the pre-approval 
inspection), it can also be read to support approval, under appropriate 
circumstances, without waiting for a delayed preapproval inspection. 

However, I strongly recommend that the reviewing division consult with 
Compliance if they would like to approve a drug without waiting for a 
pre-approval inspection so that Compliance and review staff can engage 
in dialog about any known concerns that might significantly affect the 
quality, safety, or effectiveness of the drug being considered for 
pxoval. If such concerns do, indeed, exist, then FDA will be 
-countable for failing to meet the statutory standard for drug approval 
(505(d) (3)), Although OND is vested with the authority to make this 

3 
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call, 505(b) (4) (E) indicates that corrpliance division personnel should 
have the opportunity to demonstrate to the reviewing division why a 
decision to approve should be modified. 

look forward to working with OND to ensure that drug approvals are 
i.ot unduly delayed despite foreign travel restrictions. 

Let me know if you'd like to discuss- 

David 

<< Message: FW: International Travel - Further Clarification » 

David J. Horowitz, Esq,. 

Director 

Office of Compliance 

Center for Drug Evaluation and Research 
301-827-8310 (voice) 

301-827-8901 (fax) 

Original Message 

From: Faraulare, Joseph 

Sent: Wednesday, March 26, 2003 5:43 PM 

To: Jenkins, John K; Buehler, Gary J; Rivera Martinez, Edwin; 
Goldberger, Mark J 
Cc: Horowitz, David 

Subject: inspections of "Immediate Public Health Impact” 

The Office of Compliance has assembled a list of outstanding inspections 
the attached Excel Spreadsheet. All foreign inspections are postponed 
until further notice unless they meet the criteria of "Immediate Public 
Health Inpact.” Priority NDAs meet this criteria. It is important that 
any other pending preapproval inspections covering this criteria be 
identified as soon as possible. Please review the remaining three 
categories, original NDAs, supplements and generic drugs, to. see if any 
others meet this criteria in light of all issues e.g. supply 
considerations. Please have someone give this information to Edwin 
Rivera by noon tomorrow on the remaining three categories in the 
spreadsheet. ORA needs this information as soon as possible for 
Investigators that are still abroad and additional people scheduled to 
leave this Friday. If there are any questions Edwin can be reached at 
7-9012 and I can be reached at 7-9036. 

Joe Famulare 

<< File: Mission Critical - Drugs.xls » 


4 
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Mehler, Lynn Whtpkey 


From: McKelvie, Katijn 

Sent: Thursday, February 21. 2008 3:57 PM 

To: Mehter, Lynn Whipkey 

Subject: CPGs etc - re pre-approval inspections 

htto://www.fda.Qov/cder/dmDa/CPGM7346832.htm 

Changes to Compliance Program Guidance Manual (CP6M) 7346.832 and link to the CGP 7346.832 
(Preapprovat Inspections / Investigations) 

http://w\ww.fda.aov/ora/comDnance ref/CDQ/cpQdrQ/cpa490-100.html (scroll to bottom) 

Sec. 490.100 Process Validation Requirements for Drug Products and Active Pharmaceutical Ingredients Subject 
to Pre-Market Approval (CPG 71 32c.08) 

httD://www.fda.aov/cder/auidance/4286fn{.htm (GMP guidance for APIs) 

httD:/Avww.fda.Qov/cder/handbook/ (has some useful info) 

Katlin McKelvie 

Food & Drug Division, OGC 

FDA 

301-627-1950 

Hiis e-inat! message is intended for the exclusive use of the recipients) named above. It may contain information that is protected, privileged, or 
»nfidential, and it should not be disseminated, distributed, or copied to pefs<ms not authcxized to receive such information. If you are nc^ die intended 
recipient, any duseminatkm, distribution oi copying is strictly prohibited. If you think you have received this e-mail mess^e in entH’, please e-mail the 
immediately at katlin.mcketvie@fda.hhs.gov. 


2/21/2008 
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Baxter Issues Urgent Nationwide Voluntary Recall of Heparin 1,000 Units/ml 10 and 30... Page 1 of 1 


U.S. I'ood and Drug Adiiiinisti’alion 


FDA Home Pa^e } Search FDA | FDA A-Z Index j Contact FD A 


Recall -- Firm Press Release 

FDA pc^ts press releases and other notices of recalts-and market withdrawals from the firms involved as a 
service to consumers, the media, and other interested parties. FDA does not endorse either tfte product or the 
company. 

Baxter issues Urgent Nationwide Voluntary Recall of Heparin 1,000 Units/ml 10 
and 30ml Multi-Dose Vials 

NDC NUMBERS OB41-2440-4S, 0641-2440^1, 0641-2460-45 and 0641-24S0-41; LOTS: 107064, 117085, 047056, 
097031, 107024, 107064, 107066, 107074, 107111 


Media Contacts: 

Eiln Gardiner, (847) 948-4210 
Christopher King, (847) 948-4274 

FOR IMMEDIATE RELEASE - DEERFIELD, HI.. January 25. 2008 - Baxter Healtficare Corporation has 
announced the voluntary recall of nine lots of heparin sodium injection lOOOunita/mL lOmL and 30mL multi- 
dose vials. l>te company began recalling the lots on January 17, 2008 as a precautionary measure due to an 
increase in the number of reports of adverse patient reactions that may be associated with the product. Baxter 
is conducting a thorough investigation of these reports to identify the cause of Increase in aliergic-type 

reactions. 

Adverse patient reactions have included: stomach pain or discomfort, nausea, vomiting, diarrhea, decreased 
or low blood pressure, chest pain, fast heart rate, dizziness, fainting, unresponsiveness, shortness of breatii, 
feeling your heart beat strong or fast, drug ineffectiveness, burning sensation, redness or paleness of skin, 
abnormal sensation of the skin, mouth or lips, flushing, increased sweating, decreased skin sensitivity, 
headache, feeling unwell, restlessness, watery eyes, throat swelling, thirst and difficulty opening the mouth. 
Some of these reactions may be severe or life threatening. 

Heparin is a prescription, injectable blood anticoagulant (also called a blood thinner). The 1 ,000 units/mL 
multi-dose vials are primarily used for hemodialysis and cardiac invasive procedures. To date, the company 
has not observed a significant increase in adverse event reports occurring wi^ any other of its heparin 
presentations. 

Customers have been instructed to discontinue use and segregate ^e recalled product from the rest of their 
inventory. Customers should then contact Baxter to arrange for return and replacement product. Customers 
with recalled product purchased indirectiy should contact tfieir wholesaler or distributor for return and 
replacement product. Customers with questions may contact Baxter at 1 •800'867-0959. Representatives are 
available Monday through Friday from 7 a.m. to 6 p.m. CT. 

Baxter International Inc. ttirough its subsidiaries, assiste healthcare professionals and their patients with tiie 
treatinent of complex medical conditions, irtcluding cancer, hemophilia, immune disorders, iddney disease and 
trauma. The company applies its expertise in medical devices, pharmaceuticals and biotechnology to make a 
meaningful difference in patients' lives. For more information a^ut Baxter, visit www.baxter.com. 
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Questions and Answers on Heparin Sodium Injection (Baxter) 


1. What is FDA announcing? 

FDA is announcing recent reports of serious allergic-type hypersensitivity reactions 
and cases of severe hypotension in association with the use of intravenous bolus 
doses of heparin sodium for injection manufactured by Baxter. In order to minimize 
the risks associated with use of this product, FDA is providing recommendations to 
physicians and healthcare providers to avoid bolus dosing with Baxter heparin 
whenever possible and recommendations for strategies that may limit the occurrence 
or severity of adverse reactions if the use of heparin is medically necessary and 
Baxter heparin is the only heparin product available 

2. What products and what patients will be affected by this? 

Products affected are: Baxter’s Heparin Sodium Injection multiple-dose vials (1000 
units/mL concentration, 10 mL and 30 mL vials; 5000 units/mL concentration, 10 
mL vials; and 10,000 units/mL, 4 mL vials). These are used when patients need 
large intravenous doses given quickly, sometimes called “bolus doses” in order to 
thin their blood over a very short period of time. Patients affected are; patients with 
kidney failure on hemodialysis; patients undergoing certain types of cardiovascular 
surgery; patients undergoing other specialized treatments called photopheresis and 
plasmapheresis and some patients who have blood clots in arteries or veins. 

3. Are there other patients who may be treated with heparin that this will not affect? (small 
dose, flush, etc.) 

Heparin is used in many other medical settings, but these do not usually require the 
higher doses that are of concern with the Baxter product. Other uses which are not 
of concern include small doses of heparin used to flush, or clear out, intravenous 
catheters or to prevent clotting in indwelling catheters, and slow heparin infusions to 
treat clotting in various hospital settings. 

4. What other companies make heparin and is FDA sure that their product(s) do not have 
the same risk? 

Heparin sodium in multiple dose vials is also manufactured by APP 
Pharmaceuticals. Hospira and B. Braun also supply some heparin sodium for 
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injection: Hospira in single-use syringes, vials and bags and B. Braun in pre-mixed 
bags for infusion, FDA is currently investigating whether similar adverse events 
have been reported for heparin products from other manufacturers. 

5. Is APF Pharmaceuticals able to provide enough heparin to avoid a shortage? 

Baxter currently manufacturers about 50% of the heparin sodium used in the U.S. 

Since manufacture of Baxter’s multiple-dose heparin sodium vials, which accounts 
for approximately 75% of Baxter’s heparin production, is being suspended, there is a 
real potential for a shortage of heparin sodium for bolus dosing, especially in the 
short term. FDA is working with APP and other manufacturers (outside the US) to 
increase production and/or provide alternate sources of heparin sodium, 

6. What kinds of serious adverse events have occurred? How many? 

From mid-December 2007 through January 2008 Baxter has received 350 reports of 
adverse events reported with their product, many of them serious. These include 
severe allergic reactions, severe nausea, vomiting, diaphoresis, difficulty breathing, 
and very low blood pressure. Four patients who received heparin bolus during this 
time died; the relationship between heparin and these deaths is uncertain. 

7. When did FDA learn about the adverse events? 

FDA learned of the occurrence of adverse events on January 9 from CDC 
investigators who were evaluating small clusters of these events in dialysis centers. 

On January 16, 2008, FDA initiated an inspection of Baxter’s manufacturing plant in 
Cherry Hill, New Jersey, At the time of the inspection, Baxter notified the Agency 
that nine lots of its heparin sodium were being recalled due to an increase in the rate 
of adverse events with these lots. The recall was initiated on January 17, 2008. 

8. Why is FDA not taking the Baxter heparin off pharmacy and hospital shelves, but 
instead is allowing them to use what product they have? 

Heparin sodium is a medically necessary product with some uses for which there are 
no well-established substitutes. Abrupt withdrawal of all Baxter heparin product 
would likely lead to severe shortage of heparin sodium for all uses. The increase in 
occurrence of adverse events with Baxter’s heparin appears to be related to 
administering large amounts of the heparin product over a very short time. An 
increase in serious reactions has not been seen with use of small amounts and/or 
slow infusions of heparin sodium. Therefore, the Agency has determined that in the 
short term, with measures being undertaken to advise caution and careful monitoring 
of patients receiving heparin, the public health is best served by continued 
availability of Baxter’s existing heparin sodium for clinical situations in which it is 
needed. The Agency is working with heparin sodium manufacturers to identify and 
ensure adequate supplies of heparin sodium for future clinical use. 

9. What is the cause of the adverse events? What is FDA doing to learn more? When wUl 
results of investigations be available? 

At this time the cause of the adverse events is unknown. FDA has been working 
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with Baxter and independently to investigate the root cause of the problem since it 
was first identified and led to the January 17th limited recall. We will continue 
intensive and in-depth investigation and testing to determine the root cause of the 
problem. 

10. Why did FDA not require Baxter to take this measure at the time of their first recall? 

In January it appeared that the adverse events being reported were linked only to a 
small number of manufacturing lots of Baxter’s heparin sodium. Therefore, only 
those lots were recalled (taken off of hospital and facility pharmacy shelves). 

However, serious adverse events continued to be reported at an increased rate and 
involved additional lots of heparin sodium. 

11. What other products does Baxter sell? Are any of those products having similar 

problems? 

Baxter sells a wide variety of pharmaceutical products used to treat a number of 
medical disorders. We have no evidence that the company’s other products are 
associated with an increase in adverse events 

12. How is FDA investigating this problem? 

We are investigating all possible sources of the problem, including evaluating the 
active pharmaceutical ingredient manufacturing facility, located in China, and 
finished dosage form manufacturing facility, located in New Jersey. We will be 
inspecting these facilities as soon as possible. In addition, FDA is performing 
comprehensive laboratory analysis of the heparin, FDA is collaborating with the 
CD<3 and other experts to determine the root cause of the problem. FDA is also 
working closely with its international counterparts, in case they have any relevant 
information 

13. What are the alternatives to using the Baxter product? 

Heparin sodium in multiple dose vials is also manufactured by APP 
Pharmaceuticals. Hospira and B. Braun also supply some heparin sodium for 
injection: Hospira in single-use syringes, vials and bags and B, Braun in pre-mixed 
bags for infusion. There are other FDA approved anticoagulants, including low 
molecular weight heparins and direct thrombin inhibitors; however, these products 
are not approved for use in all the same clinical settings as heparin. There is no 
experience with the other anticoagulants to achieve the immediate anticoagulation 
needed for hemodialysis, phereses, and certain cardiac procedures. 

14. What should I do if there are no suitable alternative products and my health care 

provider cannot obtain heparin manufactured by APP? 

FDA is recommending that providers consider administering heparin as an infusion 
rather than a bolus if at all possible. If a heparin bolus is required, FDA 
recommends that providers use the lowest dose and administer at the slowest rate 
possible to achieve the desired effect. FDA is advising physicians to monitor 
patients carefully during the infusion, particularly at the onset, for evidence of 
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allergic reactions, and have resuscitation equipment readily available. FDA is also 
advising physicians to consider the potent!^ benefits and risks in individual patients 
of pretreatment with corticosteroids or antihistamines. At this time FDA does not 
have data to determine if such pretreatment is effective. 

15. 1 received the Baxter product in the past. Am 1 at risk for a serious reaction? 

The serious reactions have generally occurred rapidly; usually within minutes of 
when the bolus dose was started. However, some patients undergoing cardiac 
procedures have developed very low blood pressures as late as an hour following the 
start of the heparin bolus. There is no evidence that the product causes very delayed 
or late onset allergic reactions. 


^ Back to Top ^ Back to Heparin 
^ PDF requires the free Adobe Acrobat Reader 
Date created: February 11, 2008 


ODER Home Page [ C OER Site tnfo | Contact CDER j What's New & ODER 
FDA Home Pag e j Search FDA Site { FDA A-Z Index j Contact FDA | Privacy j Accessibility j HHS Home Pag e 

FOA/Center for Drug Evaluation and Research 



258 


Updated Questions and Answers on Heparin Sodium Injection (Baxter) 


Page 1 of 2 


I .S. Foot! iuid Drug Adniiiiisliiilion jf- 


FDA Home Pag e j Search FDA Ste | FDA A-Z Index ] Contact FDA 


Updated Questions and Answers on Heparin Sodium 
Injection (Baxter) 

Q. What has FDA recently announced about heparin? 

A. Advei^e evente, including deaths, have been associated with the use of heparin, a blood-thinning drug 
that contained active pharmaceutical ingredient (API) from China. In February 2008, Baxter Healthcare 
Corporation recalled multi-dose and sir>g(e-dose vials of heparin sodium for injection as well as HEP- 
LOCK heparin flush products. After launching a disdplined, methodical examination, FDA scientists have 
identified a previously unknowm contaminant in the heparin. The agency does not have proof ttiat this 
contaminant is causing the adverse events. There is an association, but not a direct causal link at this 
time. TTie agency has made available information on two tests that FDA scientists have conducted to 
detect the heparin-like substance, and recommend their use to manufacturers and suppliers for screening 
the heparin API. 

Q. What steps has FDA taken? 

A. Along with overseeing the recall, FDA scientists have 

• Provided recommendations to health care professionals about strategies to limit the occurrence or 
severity of adverse reactions in cases where the use of h^arin is medically necessary and Baxter 
heparin is the only heparin product available. 

■ Launched a far-ranging investigation in the United States and abroad. 

• Inspected a New Jersey facility to find out whether the heparin could have been contaminated by its 
packaging. 

■ Traveled to China to perform a thorough check of the plant that manufactures the heparin ingredient. 

• Notified FDA's key regulatory international partners. 

■ Worked closely with the manufacturer and experts in academia and private laboratories to carry out a 
thorough chemical analysis of the suspect products. The agency made available information on two 
tests that FDA scientists have conducted to detect tiie heparin-like substance, and recommended their 
use to manufacturers and suppliers for screening the heparin active pharmaceutical ingredient (API). 

■ Worked to ensure that there exists a safe and adequate supply of heparin to the U.S. market. 


Q. What kind of testing did FDA scientists conduct? 

A. After conventional testing did not prove useful in delecting these contaminants, FDA experts developed 
new test methods that use existing state-of-the-art technoiogies such as nuclear magnetic resonance, 
capillary electrophoresis, enzymatic kinetics, and bioassay. 

Q. What were the results of the testing? 

A. FDA scientists determined that the sampled products contained 5 percent to 20 percent of a heparin- 
like compound — a contaminant that mimicked heparin activity so closely that it was not recognized by 
routine testing. 

Q. How did the contaminant get into the product? 

A. At this point, FDA does not Imow how the contaminant got into the heparin active phaimaceutical 
ingredient (APi). The agency is continuing to aggressively investigate the situation. 


For More Information 
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2008 ( 2007 

Transcripts of FDA Press Conferences on Adverse Events Associated with Baxter 
HeaKhcare Coiporation's Muitipie-Dose Vials of injectable Heparin 

> March 19. 2008 {pdf 85KB} Audio [3.79 MB MP3} 

■ March 14. 2008 [pdf 75KB1 Audio [ 4.76 MB MP31 

■ March 6. 2008 [pdf 66KB} Audio [4.63 MB MP3} 

■ March 5. 2008 [pdf 89KB] Audio [5.78 MB MP31 

- February 28. 2008 [pdf 67KB] Audio [4.13 MB MP3} 

• February 18. 2008 [pdf 48K8] Audio [3.17MB MP3} 

■ February 11. 2008 [pdf 49KB] 

Transcript of FDA Press Conference on FDA’s Early Communication on Botox, 

Botox Cosmetic and Myobioc 

■ February B. 2008 [pdf 64KB] Audio [3,56MB MP3} 

Transcript of FDA Press Conference on President’s Budget for Fiscal Year 2009 

. February 4. 2008 [pdf 36KB] 

Transcript of FDA Press Conference on Chantix 

■ February 1.2008 (pdf 39KB] 

Transcript of FDA Press Conference on Early Communication about an Ongoing Review of 
Vytorin 

Transcript of FDA Press Conference on Cough and Cold Medicine 

- January 17. 2008 [pdf 65KB] 

Transcript of FDA Press Conference on Cloning Risk Assessment -* Afternoon Media 
Telecon 

• January 16. 2008 [pdf 51KB] 

Transcript of F1>A Press Conference on FDA Announcement on Final Cloning Risk 
Assessment 

• January IS. 2008 [pdf 51 KB] Audio [7.45MB MP3; 43:25 minutes] 

Transcript of FDA Press Conference on FDA Actions on Bio-Identical Hormones 

- January 9. 2008 [pdf 98KB] 
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oeaatveo: 

1 . HKsre have bc«m ih) erJticai processing steps identified Iw the H^arin Sodium U$)P puriflet^to process, and, the repeated 
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i^spmved (H a 1^5 process validation repwt fiir Heparin Sodium USP, were sol demonstraled. 

2. There has bec» no impurity profile established for Heparin Sodium USP and no evaluation for dr^nubnts during stabillQr ' 
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5. Investigations into failed lots and out of trepd lots were ai^oved as complete, but did not identiQ' a Musa for die problem. 
For example, 

Heparin Sodium USP batch 1060>05*00l fitiled the HibugenDdenninatioii test and was reprocessed to make iO60*0S'0(a3 
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Techpooi Pharmaceutic Co. Ltd showing the soiivce for (hdr crude materials. - 
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March 17, 2008 


Food and Drug Administration 

Mtenational Compliance Team, DMPQ/OOCDER 

Attn: Shawnte Adams 

WhiteOakBuildingSl, 4"'Floor 

10903 New Hampshire Avenue 

Silver Spring, MD 20993 

Re; Response of Changzhou SPL Co., Ltd. to Form FDA 483 (February 26, 
2008) 

Dear Sir or Madam: 

Biclosed is Ore response of Changzhou SPL Co., Ltd. (“CZSPL”) to the FDA 
Notice of Ihspectional Observations (Form FDA 483) issued on February 26, 2008, 
following the inspection of our facility from February 20-26, 2008. CZSPL appreciates 
the prohMsionalism and courtesy with which the FDA investigators conducted the 
inspectioiL 

CZSPL manufactures the active pharmaceutical ingredient (“APF’) Heparin 
Sodium USP (hereinafter “Heparin”) for Baxter Healthcare Corporation. Baxter, in turn, 
uses the API to manufacture Heparin finished drug products. In addition, CZSPL sells 
crude heparin to its joint venture parent company in the United States, Scientific Protein 
Laboratories, for purification and processing into API. CZSPL does not manufacture any 
finished pharmaceutical products at its facility. CZSPL has established a quality system 
that includes methods, facilities, and controls that corrtply with the guidelines set fcalh in 
FDA/ICH Q7A, “Good Manufacturing Practice Guidance for Active Pharmaceutical 
Ingredients.” 

CZSPL is committed to ensuring the quality of its API products. We established 
our fecility in Changzhou, China in 2001 using modem facilities and equipment 
specifically for the purpose of producing Heparin API under cGMP conditions. Our 
^ility employs highly qualified personnel who are trained and experienced in quality 
system principles. C^PL conducts regular internal audits of our practices, retains 
outside consultants to inspect our operations, and is periodically audited by our 
customers. We continually improve our practices based on the results of fliese audits, 
rqrdates to compendial standards and methods, and evolving regulatory guidance. 


, 213161 

: 0519-6560568 : iflil : 0519-6560678 : : cncz^l^pub.cz.jsinfo.aet 

3 Changhong West Road, Wujin, Changzhou City, liangsu Province, People’s Republic of China, 213161 
Telephone: +86-519-656-0568; Fax: +86-519-656-0678; Email; ciiczspl@pub.cz.jsmfo.uet 
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Some observations in the Form 483 reflect the fact fliat hqiarin is a highly 
complex substance. All heparin manufacturers must therefore contend with the fact that 
heparin is not technically “well-characterized.” For example, observation 2 addresses 
C^PL’s controls over impurities in the heterogeneous complex of mucopolysaccharides 
that constitute heparin. To the best of CZSPL’s information, however, based on the 
current scimtific knowledge of heparin, the observation cannot be compl^ely addressed 
at this time. The state of characterization of hqjarin does not currently permit C2SPL — 
or other manufacturers of Heparin API — to establish the types of specifications and 
controls commonly applied to small molecule drugs. This reality is reflected in EDA and 
ICH GMP guidance, including the FDA-adopted ICH Q6B, “Specifications: Test 
Procedures and Acceptance Criteria for Biotechnological/Biological Products,” which 
ejq)ressly excludes “heparins” from its scope for the precise reason that heparin cannot be 
highly characterized using current analytical procedures. 

As discussed in greater detail in the attached response, certain of the observations 
in the Form 483 relate to practices and procedures that CZSPL had self-corrected monflis 
or years prior to the FDA inspection. For example, observation 6 in the Form 483 
references CZSPL’s receipt of three batches of material from an “unacceptable” crude 
heparin workshop in August 2006. Both finished product lots that CZSPL manufactured 
using these materials have passed H-1 NMR testing conducted using FDA’s 
recommended method. This observation appears to have arisen fijom a lack of clarity in 
how CZSPL presented certain facts during the inspection. Importantly, however, the 
observation involved events that occurred before CZSPL voluntarily established a system 
of supplier controls that involves not only direct supplier audits, but audits of each 
individual crude heparin workshop that provides material to CZSPL’s suppliers. This 
system of directly auditing the suppliers of our suppliers exceeds prevailing industry 
practices for crude heparin quality control. 

Patient safety is our highest priority. To that end, CZSPL remains keenly 
interested in working with the FDA, the United States Pharmacopeia, academia, and 
industry in the further study of heparin. As you may be aware, CZSPL has also 
cooperated fully in the ongoing investigation into the cause of the advase events reported 
in certain patients administered heparin products manufectured using API produced by 
oiff facility. We want to assure you that we will continue to cooperate in this matter and 
to share information as necessary and appropriate to protect and promote the public 
health. For example, CZSPL will adopt the two methods — proton nuclear magnetic 
resonance (H-l NMR) and capillary electrophoresis (CE) — that FDA has identified m 
useful in detecting the presraice of an unknown substance potentially associated with 
adverse events. CZSPL will not release Heparin without employing these two tests. 
Should the ongoing investigation suggest the advisability of any other changes in our 
practices or processes, we will move quickly to make those changes. 
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CZSPL has carefully considered each of the observations in the Form 483. The 
aiclosed response provides our detailed evaluation of the observations, the actions we 
propose to undertake to address them, and the dates by which we plan to accomplish the 
actions. We will provide the Agency with periodic updates on our progress in 
unplemraiting the actions described herein. Please let us know if you need any flniher 
information. 

Because this submission contains proprietary and hi^y confidential commercial 
information and trade secrets, we provide a redacted version of our response. We 
respectfully request that you iwe this redacted version for purposes of public disclosure. 

Please do not hesitate to contact me at + 86-519-8656-0568 (phone) or +86-519- 
8656-0678 (fax) should you have any questions regarding this response. 



cc: Regina T. Brown 

Zi-Qiang Gu 
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CONTAINS CONFIDENTIAL INFORMATION 


Chan£ 2 hott SPL Co., Ltd. 

Response To Form FDA 483 Issued February 26. 2008 
March 17, 2008 

This document provides Chang 2 hou SPL’s {“CZSPL”) response to the inspectional 
observations in the FDA Form 483 issued to our company on Febmary 26, 2008. Each 
observation is restated below in italics, followed by CZSPL’s response. For ease of 
reference, bracketed identifiers (i.e., [a], [b], [c]) have been added to certain observations that 
address multiple sub-issues. Where the response provides a date by which a standard 
operating procedures (“SOP”) or work instraction will be “revised,” CZSPL will consider the 
action to be complete only after it has trained its employees on the revised procedure or 
instruction. 

Observation 1 


[a] There ha ve been no critical processing steps identified for the Heparin Sodium USP 
jf/H^/^process, and, the repeated and efficient removal of impurities, such as proteins, 
nucleotides, virus, endotoxin, bacteria and heavy metals at the appropriate, specified, 
process steps has not been evaluated. 

CZSPL agrees that it is important to identify and evaluate critical processing steps in 
AeJHjHjlH o f Heparin So dium, USP (“Heparin”). CZSPL’s manufacturi ng instructio ns 
miim of Heparinincl^ detailed instructiras for the 
process, firom initial crude heparm^f^mil throu^finajmHHepa^lim^^ 
Eadt^ticd^u^eii^e Heparin Hmf^ocess 

described in detail with regard to critical process control 

parameters. 

CZSPL conducted t wo successful p rocess validation studies, one in 2002 HU 
HI 3nd the other in 2004 HHIHH- ^oth process validations studies, CZSPL 
identified the following critical process steps. 


A total of three Heparin batches were used in the 2002 process validation. The study 
included 87 in-process validation tests designed to measure the removal of impurities 
(proteins, nucleotides, and heavy metals), naturally-occurring biological contaminants 
(bacteria and endotoxin), and Heparin potency. In addition, a total of 54 finished product tests 
were conducted for the validation batches (18 tests per batch). These tests included all 

United States Pharmacopeia (“USP”) requirements for Heparin, 

HHI testing for protein and nucleotide ingjurities, and additional customer-required testing. 
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A total of three Heparin batches were used in the 2004 process validation. In addition 
to the critical steps, this study measured the protein and nucleotide removal capabiUtyrf^ 
I more process steps. A total of 168 in-process tests were performed (protein, ||||||||||H|| 
, heavy nwtals, endotoxin, bioburden, and potency). In 
addition, 63 finished product tests were conducted (21 tests per batch). These tests included 
all USP requirements for Heparin, | testing for protein and nucleotide impurities, and 
additional customer-required tests. 


For both process validation studies, all in-process tests met their respective pre- 
defined requirements, thus demonstrating repeated and effective removal of impurities and 
naturally-occurring biological contaminants. All finished Heparin test results aJso met their 
respective specification limits. 


A comprehensive viral inactivation study was previously conducted by CZSPL’s joint 
venture parent company, Scientific Protein Laboratories LLC (“SPL”), which demonstrated 
that the process can efficiently inactivate a wide cross-section of viruses. Mo del vi ruses used 
in the study were se l ected for t heir pertinent propertie s, including imHI versus ||B 
IHft IIHIIH> results of the study and its 

apphcabihty to CZSPL’s Heparin process are included in Attachments 1 and 2. 


In reviewing the process validation documentation for this response, we agree that 
critical processing step identification and evaluation infor mation could b e presented more 
clearly. For this reason, we will revise our validation SOP |||m|||||B’ “Outline for 
Validation Protocols and Reports,” to require more specific identification of critical process 
steps and the evaluation of the related test results. In addition, once the equipment changes 
and software upgrade described in response to Observations 3 and 7 have been completed, 
develop and execute a new process validation protocol for the manufacture and 
of Heparin Sodium USP. This protocol will include clear and comprehensive 
identification of all critical processing steps. 





Revise validation procedure “Outhne 

for Validation Protocols and Reports,” to require 
more specific identification of critical process steps 
and evaluation of the related test results. 

April 30, 2008 

Complete a new process validation for the 
manufacture andJ||H||HofHepmin Sodium 
USP, using new 

December 31, 2008 


[b] There was no report for anniuil^^^test results available. 


its sui 


CZSPL’s joint venture parent company SPL submits ! 

^ers to an outside laboratory for annual 

These suppliers include those who supply crude heparin to CZSPL. The 
results from these samples were acceptable for each year of production. A summary of these 
test results is provided in Attachment 3. 
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To ensure that theamiu^^H| results are made available and evaluated locally, 
CZSPL will revise SOP HHH^'Annual Product Review,” to require the inclusion of 
HAP results in the annual product review. CZSPL will also include these results in the 
annual update to the DMF. 


fclThe improvements offered by removalofarawmaterials test 

Jfll^ab^chsizeincr^se^maddedWK///fllll^ step, a changeinj^for rAemUP step 
andj///l/l/ll/f//////ll//////l/[andp^meter changes, approved in a 1/05 process 
validation report for Heparin Sodium USP, were not demonstrated. 

CZSPL respectfully disagrees with the observation that the manufacturing process 
improvements adopted in 2005 “were not demonstrated” i^emMess validation study. The 
improvements were designed to allow for an increase in elmunatecMtmnmoceM 

inefficiencies, and demonstrate a more robust process for eliminating BHIHIHMHII 
inqjuiities. The validation study successfully demonstrated that the changed process was 
operating in a state of control and consistently met all applicable requirements. 

CZSPL will re-institute specification limits for testing HHHHHH 

for crude heparin. These limits will be based on data from the most recent process validation, 
conducted i n 2004, and will also take historical data into account. Re-instituting the 
HHH limits will provide added assurance and control over the quality of incoming 
crude heparin used in manufacturing Heparin Sodium USP. 


- T'— - 


Provide an addendum to the January 2005 process 
validation report to fully describe process-related 
improvements. 


April 30, 2008 


Re-institute the I 


April 30, 2008 


Observation 2 

There has been no impurity profile established for Heparin Sodium USP and no evaluation 
for degradants during stability program testing. 
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The current CZSPL testing regimen for heparin sodium is consistent with industry 
practice reflected in ICH Q7A § 11.2, which states that “Impurity profiles are normally not 
necessary for APIs from herbal or animal tissue origin.” The complexity of the investigation 
into the heparin product recently recalled by SPL and Baxter Healthcare Corporation 
demonstrates the difficulty of isolating and identifying impurities in heparin due to the nature 
of the heterogeneous mixture of mucopolysaccarides. Just days ago, FDA announced a 
recommendation that heparin manufacturers adopt two advanced methods — proton nuclear 
magnetic resonance (H-1 NMR) and capillary electrophoresis (CE) — for their potential 
utility in detecting an unknown substance seen in lots of Heparin product potentially 
associated with adverse events. 

CZSPL will add FDA’s interim recommendation for the H-1 NMR and capillary 
electrophoresis testing to its routine release testing for Heparin Sodium USP and wiO adopt 
any other tests to hereqmredbyFDAAsanad^tiOT^measure, CZSPL will develop and 
evaluate the use of for its Heparin Sodium USP. 

CZSPL is committed to the continued evaluation of new analytical tools for the 
improved characterization of heparin. 

CZSPL has well-defined impurity profiles for all non-mucopolysaccharide impurities, 
according to industry practice. These profiles, which meet the crite ria set forth in IC H Q7A § 
1 1.2, include proteins, heavy metals, and process chemicals such as 
Naturally-occurring biological contaminants (including endotoxin and total aerobic plate 
count) are also routinely trended. These data are documented in each year’s Annual Product 
Review, as recommended by ICH Q7A, and are summarized in Attachment 4. 

Based on our review of this observation, CZSPL has identi fied opportun ities for 
improving our documentation practices. CZSPL will Revise SOP “Drug Master 

File Change Control,” to require that CZSPL include an impurity profile update in each DMF 
annual report. 




Develop an SOP to adopt H-1 NMR and CE test 
methods recommended by FDA as routine release 
tests; amend the release specification accordingly. 

Before the next 
release of any 

Heparin product. 

Develop and evaluate the use of 

December 31, 2008 

for Heparin Sodium USP. 


Revise SOP “Drug Master File 

Change Control,” to require that CZSPL include an 
impurity profile update in each DMF annual report. 

April 30, 2008 
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Observation 3 


The manufacturing instructions for Heparin Sodium USP, are inc omplete in that they do not 
include a description of manual manipulations during processing steps, 

they do not include the actual, manually entered J//^f^s^emperatures and ti mes and, 
operator observations such as level measurements, used in calculations, during the^//^^ 
step are not recorded. 


To a ddress this observation, CZSPL will revise the SOPs and Manufacturing 
Instructions Hiyoaddmore detailed instructions for operations and req uire the 

recording of^Bm settings as well as raw level data and calculations for the HHI 
manufacturing step. These changes will be implemented prior to the nex t productio n 
campaign. In addition, CZSP L will upgra de the control software for the BHHI[| to reduce 
manual operati ons, quaUfi' th e and computer system with the upgrad ed software, 

SOP 

Manufacturing Instmctions^B^cordingly. 


i, ^ ■ 

!■ ' 


March 31, 2008 

to add detailed instroctions for 
l^^l^erators. 


Revise Manufactimngbs^^ions H to require 
the recording of HHHHi temperatures and set 
times as well as raw level data and calculations for 
the mu manufacturing step. 

March 31, 2008 

Upgrade the control software for the IHHIHto 
reduce manual operations, revise SOP^^^^BB, 

May 31, 2008 

and Manufacturing Instructions and perform 

Installation Qualification and Operational 
Qualifications. 



Observation 4 

There has been no test method verification performed for the repmrted USP test methods. 
Nitrogen Determination, Protein and Total Aerobic Microbial Count, employed in testing of 
Heparin Sodium USP and Heparin Crude materials, to show that the methods are suita ble 
under actual conditions of use. In addition, there is no routine test for |m|||||||^^B| 
amount at the time of release. 

CZSPL’s QC laboratory performed basic test method suitability tests on the CZSPL 
heparin sodium API in accordance with CZSPL SOPs for all of the parameters cite d in the 
observat ion (Nitrogen Determination, Protein, Total Aerobic Microbial Count, and HH 
To address the FDA Investigators’ observation to enhance its verification for the 
Nitrogen Determination and Total Aerobic Microbial Count test methods, CZSPL will add a 
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step to the verification forMtogenDetoimation and repeat the test for Total 
Aerobic Microbial Count using the jHHBIIHHH in accordance with USP <61>, 
“Antimicrobial Preservative Effectiveness Testing.” 

With respect to the USP test method for protein, USP <1226>, “Verification of 
Compendial Procedures,” states that verification is not required for “basic compendial test 
procedures that are routinely performed unless there is an indication that the compendial 
procedure is not appropriate for the article under test.” CZSPL considers the USP protein test 
to be a basic compendial testToaddaqi^tit^iwmeasurMnMitfOTprotein, CZSPL will 
adopt the Heparin Sodium a requirement for 

routine release testing. 



Observation 5 

Investigations into failed lots and out of trend lots were approved as complete, but did not 
identify a cause for the problem. For example. 


[a] Heparin sodium USP batch 
Determination test and was reprocessed to make 
the slightly high, OOS Nitrogen result. 


ailed the Nitrogen 
without finding the reason for 


[b] InvestimtionsintoOOT ofcustomeij^^^^^ speciftcationWjUjjjl^brH^aTin Sodium 
USP lots ^lllllllimillllllll and ^///////f^ar^th^ailure of lot were 

performed without knowing what the failed test measurement actually represented. 

fcJPn^stimtionsintoROIotdo^end results for Heparin Sodium USP lots HHIHH ^ 

identified both results inappropriately as outliers. 
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CZSPL acknowledges the importance ofperfoiming thorough root-cause 
instigations for Out-of-Specification (OOS) and Out-of-Trend (OOT) results. SOP HHI 
“Laboratory Investigations and Data Handling,” prescribes the steps to be followed 
when CZSPL conducts such investigations. While it is always the goal of OOS and OOT 
investigations to identify a root cause, sometimes the investigation cannot identify root cause. 
This is particularly true for API’s of animal origin where analytical characterization is 
constrained due to API complexity. In the investigations described in observations 5 [a] and 
[b], CZSPL followed internal procedures, conducted thorough investigations, and apphed 
scientific jtrdgngit in making product disposition determinations. Observ^onSTcl^scribes 
a use of an IIIIIB test that is no longer permitted under a revision of SOP ||m|||||[|||||| 
took effect on August 31, 2007, nearly six months before the FDA inspection. 


The specific examples cited in the observation are discussed below in greater detail: 


documents the findings for a 
It was determined that there were no 


[a] Analytical Laboratory Inves tigation 
Nitrogen OOS result for batch number 

jl ain the ong m: 

test was deemed valid. Retesting (|||||||||||||||||||||preparatioiis) was performed by two differein 
analysts, for confirmation of the initial results. The retest res ults, which were found to be 
within the acceptance limits of 1 .3 - 2.5% for nitrogen, were 


A manufacturing process investigation, HIHiHI conducted to as sess 
whether there were any processing errors or deviations that might explain the IH results. 
The investigation determined that there were no documented processing errors. Batch run 
parameters were consistent with other lots produced using the same manufacturing process 


Based on a historical review, the initial OOS results appear to be an isolated incident 
with no clear ass ignable cause. Since the retest results were within specification, although 
the decision was made to reduce the nitrogen content of the batch using a 
written re-pr ocessing proto col and allowed for in the DMF. The re-proces sed batch was 
identified as and was processed using protocol Quality 

Assurance released the reprocessed batch on December 2, 2005, after generating three 
months of acceptable stability data. The batch had a reported nitrogen content of H[% (dried 
basis), which was well below the upper limit of 2.5%. CZSPL believes that this 
investigation, re-processing protocol, and release decision complied with applicable SOPs 
and cGMP standards. 



I requires the performance of a test 
I in addition to USP requiremen ts. 
Atypicrf resuhsft^w^wthin the customer specificatimtot out oftrmdfOTbatches 
and Hmmill were documented in imillHIH and HmHI, 
respectively. The preliminary analytical investigations did not identify any laboratory-related 
errors that would explain the initial results or invali date the cond uct of the tests. In 
accordance with the retest scheme outlined in SOP | additional samples were 

tested, which confirmed the original atypical results. For both batches, the initial test results 
were confirmed by the retesting. 
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Batch record investigations, IBHIHIIIII and performed to 

assess whether processing errors or deviations may have contributed to the atypical data. The 
investigations determined that both lots were manufactured without incident and were 
consistent with other lots produced. Since the investigations did not identify an assignable 
cause for the atypical results and all test values met customer specification, the batches were 
released for distribution. 


The observation also relates to batch was latoremoces^, 

according to the procedure in the Batch |||||||||||m^ 

investigated for an OOS result in Th^ OOS results were determine d to be va lid 

and w ere later confirmed with appropriate retesting. Quality Observation Report jHHH 
H documents the production record investigation, which deter mined that tire batch was 
manufactured using the revised and validated process im. Review of the pertinent 
batch documentation revealed that there were no processing errors or other deviations during 
production of the batch. It was noted, however, that the crude raw material used to produce 
this batch cam e from a new supplier that was qualified using Material Evaluation Protocol 
Batch was the only batch produced using the new crude 

material before this new supplier was re-evaluated in 2007. 


Since the investigations failed to identi fy an assignable cause for the OOS results, the 
decision was madetorep^ess |^^^mH_nier^erial was successfully reprocessed as 
batch number usingpntoconBHI^I^^ualit^ssurancerele^ed the 

reprocessed batch on May 20, 2005 with a Tlie 

result was well below the customer specification iil lln I' I 


[c l Investigations of OOT Residue on Ignition (ROI ) tes t results for ba tches [HH 
and were docume nted in and HHH, respectively. 

CZSPL acknowledges that the IHI should not have been used to invalidate extreme 

ROI data points in these investiratons, as provided in EDA guidance for such chemical te^. 
As noted above, the use of an IBI test is no longer permitted under a revision of SOP B| 


CZSPL’ s current SOP on laboratory investigations, effectiv e on August 

31, 2007, specifically provides instructions for the handling of statistical tests to 
invalidate data points for chemical tests like the ROI test. The referenced OOT results were 
generated on April 26, 2005 and March 23, 2006, which pre-dates the current procedure. 

The acceptance limits for the ROI test are 28.0 - 41 ,0% and, in both instances, the 
atypical results were within the range for acceptance. Since the ^BjBtestwas 

B ropriately applied, CZSPL will clarify investigation reports^^Hmi HHi 
to state that ie atypical results are not invalid for the t wo affe cted lots. Additionally, 
an investigation will be performed to determine whether the IIHI was applied for 
similar chemical tests affecting other lots. 
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Clarify investigation reports and |Hi 

HBI atypical results are not 

invalid. Correct any associated documentation for 

March 31, 2008 

Investigate to determine whether the test was 

applied for chemical tests affecting other lots and 
correct investigations as appropriate. 

March 31, 2008 


Observation 6 


I and mum received 8/06 from vendor 
I that included material from an unacceptable 
workshop vendor were used in Heparin Sodium {/SP| 
marketed to the USA. 


CZSPL did not in fact receive and use material from an “unacceptable” workshop. 
This observation appears to have arisen from a lack of clarity in how CZSPL presented 
certain facts during the inspection. 

The observation references three lots ofCTudeheparinreceivedfrwnC^PL’s direct 
supplier, or "consolidator,” of crude heparin, 

2006, which CZSPL used to manufacture productlots^|^^^|fand^^mi|||||||| (In 
March 2008, samples from both lots have passed H-1 NMR testing conducted using FDA’s 
recommended method.) 

Li August 2006, when the lots of erode heparin at issue were received, CZSPL was in 
the process of establishing a new system for qualifying its consolidators by auditing not only 
the consolidators themselves, but sJso each individual workshop that provided crude heparin 
to the consolidators. CZSPL developed this program in an effort to achieve a level of control 
that exceeded prevailing industry practices for qualifying crude heparin suppliers. 


CZSPL initiated its supplier qua lification e fforts in the fall of 2005 by conducting 
“pre-audits” of workshops identified by These pre-audits were essentially a survey 

of industry practices designed to gather information that would enable CZSPL to establish 
uniform standards for individual workshops. Before inifiatmgrfhcial audits to quahfy 
individual workshops, in June 2006 CZSPL issued SOP HHjlBH’ “New Crude Heparin 
Supplier Approval,” which established CZSPL’s standards and procedures for formally 
auditing crude heparin workshops. This SOP provided that CZSPL would examine each 
workshop’s facilities, equipment, sanitation, processes for receiving raw materials and 
intestines, production, laboratory, documentation practices, and representative slaughterhouse 
operations. CZSPL the n conducted formal qualificati on audits of ind ividual workshops 
identified by [m| in accordance with a protocol, “Material Evaluation 
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Protocol, Requalification Crude Heparin Supplier; 
from September - November 2006.' 


These audits ran 


The observation in the Form 483 appears to have resulted from CZSPL’s lack of 
clarity, during the FDA inspection, in distinguishing between the “pre-audits” and formal 
qualification audits. The workshop described as “unacceptable” in the observation had been 
fte subject of a pre-audit in October 2005. The pre-audit found that the workshop needed to 
establish and improve its document management and tracking system before being accepted. 
This pre-audit finding did not, however, mean that the workshop was “unacceptable.” • 
Indeed, a number of other workshops had similar observations relating to their documentation 
practices at the pre-audit stage, but were ultimately approved after implementing corrective 
actions prior to their formal qualification audits. 

Th e workshop referenced in the observation ultimately was not appro ved because 
never requested that CZSPL formally audit it. CZSPL understands 
decision not to seek qualification of this workshop (and several others) to have been based on 
the latter’s lack of cooperation in addressing the pre-audit findings. This decision had not, 
however, been made in August 2006, as the full formal auditing program had not even begun. 

In sum, use of the lots referenced in the observation was not a violation of CZSPL’s 
policies in place at the time. CZSPL was striving to achieve a level of control over crude 
heparin workshops that exceeded prevailing industry practices. This process took a 
significant amount of time and resources. The Form 483 observation relates to events that 
occurred while this effort was underway, but before it had been coir^leted. Today, CZSPL 
has in place a documented system for crude heparin quality control that involves auditing and 
approval of each crude heparin workshop before it can supply one of CZSPL’s consolidators. 

[b1 In addition, prior to 3/06 there are no IIH records from vendor 
showing the source for their crude materials. 

Prior to March 2006, |||||||||||||||||m ||||||||||| records included the name of 

the works hops that produced crude heparin. In March 20 06, CZ SPL began requiring 
BiHI identify the individual batch numbers on the records and to keep 
information providing a full audit trail to the individual workshop level. 


Observation 7 


The inside s urface cf large, "cleaned ”, HHH tanks used in the final and 

imiH riep, after hoi/i JHHB scratched, with unidentified material 

adhering to the insides and, the inverted handles held liquid, which spilled to the bottom of 
the tank when it was uprighted. There was no written procedure showing that the tanks were 
dedicated to a particular process step. There was no data collected to verify marker and tape 
volume markings on the outside of the tanks and, the cleaning process was not validated. It 
was noted that equipment cleaning tags were made of paper and taped to the piece of 
equipment unprotected from liquids used in the processing room environments. 


' A final audit for one workshop was conducted in July 2006, before the full auditing 
program began. 
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To enhance its equipment and procedures further, CZSPL will: 


Replace the | 
solubilization step with one | 


I tanks used in the final precipitation and 
I This I 


I will be equipped with Clean in Place technology and an automated level 
reader, which will eliminate the need for the volume markings on the outside of 
the tanks. 


Replace the I 


I tank with a I 


I This 


will continue to be dedic ated for trans ferring material for loading into the 
, as provid ed in SOP “Tank Transfer System for Heparin 

Sodium I 

Develop cleaning methods for the new tanks. 

Perform cleaning validation on the new cleaning methods for cleaning the vessels. 


“Heparin | 


I Area and Equipment Cleaning,” 


Revis^OTy^ 
and “Tank Tr ansfer System for Heparin Sodium 

Manufacturing Instmctions H to specify dedicated use, use instructions, and 
cleaning instructions. 

m tanks with new 


• As an interim measure, replace the existing 

IBHHH fsnks and conduct cleaning validation on the new tanks using the 
manual cleaning methods after each cleaning. 


• Identify and implement the use of new equipment status tags with proper 
protection from exposure to Hquid and proper attachment materials. 





September 30, 2008 


June 30, 2008 

SOPs as appropriate. 


Conduct cleaninavdidatimonnew cleaning 
methods for HHUHHIH. 

First three batches of 
production using the 



Revise relevant SOPs to specify dedicated use, use 
instmctions and cleaning instructions for both new 
vessels. 

March 31, 2008 
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As an interim measure, replace existing 

tanks with new HHHIH tanks. 

Prior to next 
production campaign 



Conduct cleaning validation on the new 
tanks. 

First three batches of 
next production 
campaign 

Implement use of new equipment status tags with 
protective enclosure and appropriate attachment. 

Prior to the next 
production campaign 


Observation 8 


[a] Raw material inventory records were incomplete in that samples removed from the 
containers and status and amount of materials returned from use by the production 
processing department were not recorded. 

To address the observation, CZSPL will: 


• Revise SOP “Requisition of Raw Materials from the Warehouse,” by 

adding the requirement that, after QC sampling, sampling information such as 
amount sampled, container number, date sampled, sampled by, and lot number be 
recorded on the inventory control record; 


• Revise the mventoiy control record by adding detailed dispensing information, 
such as dispensed container number and the remaining amount in partially 
dispensed container; and 

• Revise SOP mi to provide that, if unused material is returned to the 
warehouse from the production area, the warehouse must verify and document the 
quantity and the intactness of the packaging. Partially used containers shall not be 
returned to the warehouse unless the opening of those containers has been 
witnessed and documented by both a warehouse employee and the user who 
requisitioned the material. 


[b]For§ 

recorded. 


stored in a freezer, the amount, condition and date of return was not 


CZSPL will revise SOP to specify det^edwocedures for the 

dispensation and return of unused partial containers of mHI. The revised SOP will 
include an inventory control log to record, for each container, the container number, the time 
of dispensat ion and the am ount dispensed , the time and the amount of the return, and the 
HHHI of&eremmed BHHH- Tbe maximumtime duration from ^spoisatio^o 
return of the HUPHI will be specified. T he |H|^H of the returned Hjim 
shall not exceed|fRetumed IHI^HI that Ms to meet these requirements shall be 
rejected. 
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Observation 9 

Control of material flow in the processing area was inadequate in that was 

carted through a door to the outside in the processing area and not provided for by the 
material flow written procedure. 

CZSPL will take actions to improve material flow in the processing area and further 
define its material flow practices in written procedures. The company will construct a new 
partition to separate the exterior door referenced in the observation from the processing area 
to prohibit unauthorized access to the facility, as well as to prevent the production area from 
direct exposure to the outside environment. 

CZSPL will amend relevant SOPs “Clean-up for Manufacturing Area,” 

“Personnel Movement and Dress Code Requirements in the Workshop,” and 
“Material Movement and Handling Requirements in the Workshop”) and 
applicable facility maps. 





Construct a partition to separate the exterior door 

April 30, 2008 

from the processing area and revise SOPs 


IB BBI^B 


Revise applicable facility maps. 

April 30, 2008 


Observation 10 

The outer foil bags containing Heparin Sodium USP lot HHHHI manufactured and 
held 5/25/07, are not labeled. The drum lid showed the only indications of the lot number. 

To address this observation, CZSPL will revise its current manufacturing instructions 
to require that labels indic^ingtiieuniquelot number and container number be 
affixed on the outside of each of the bags, the outside of the H bag, the 

top of the drum lid, and the outside wall of the drum. 
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Manufacturing Proiw^^^i^T, 1035, 1060 
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Herbicides, Antibiotic 
(HAPS) Test Res 




t yet been received from the contract laboratory 
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P 


EyoWdnaeatlBi^eclinRqmrt 
CtengiMu ^ Oat^aa;^ ted. 
ChsBgzliou, Cidiaff'iaiiibaid) 


FEL- 3a«3»^ 

ElS&ut moMX 

mmi S 2 i 26 m» 


stmumopfommss 


iaqnciiia, FACTS Asm. U 9Xt692, Op. U. 362S457, as s foBaw tip ID Baxter RstUs aad ODER 

. - Ji . . - _AW j_ ^ ... JX. -«■ — ainut MMBDvm 


XISP and H^atb Sodium Cnde diat ace'tsed tei sterila Biiish*d itosai* finBM diet aie bdog 

lecalM natioowjda, TIk ftoius SkdDlilF #15973. Hiia b^poodoB oovamd all Quathy SyOetm 
Ttwa^ ei^ aaaitdes Born sstaiiiad maudals wen ooUaeted. 


ITdatras d» hutial iBQwetioaof fiite 


ftite inqjcotku fbimd tbxt pnxiam vaUdadoo &r dw poti&ailm of Hqwta Cndi wia inadaqpite iB 
8iat fkce woe no oiittoal prooaaa a^ Idam^ &t BOBmd of flia pteCfsa, diB itepwtet tam^ of 
inirni<tiMiaM*Mtiqp«itodegt«dtliimpMdiU!t«,ptateiii, widftntid ^vinia,li*eliai«,lBa»ynM^ 

and tadotogoii baa net baaa avalaaiad 1 ^ to data usisg teat mailiodadiadbam not beaaatedb&bed 
aa aidMtte fotba ccafdona ofusa. MadiHtiiai, dudog 1/D9,}tnicsaa diangm wen approve diat 
inctiuted Ttmotol of HqMltB Onsk qolity atliStatta based oa Iha aaaa of pitwiseoMm aad wiGxajd 
adaipiate nw fflatetiil dnlnatiOo. Bapaiia Cnida Ncaivad imcE dia 2004 cbaagBai, bav« abonm 
mransad Abaoibaiice ntiiaa at 26QBtiL bi additiis, dta isapactlooi fiMnd that dia bi^ixity pmfik fbl 
iba Hi^pano Sodium USP bad DM baoa ceoUiahad aad tiiat a ducondiBied tmxkabop'a bnde liqMtlD 
hadbmiael^dodaevBnil 7-4/06 BapadaCraiie iota pudiaacd bydusBmftomCbaiigdDu t 
Teobpool, put tbonch die lOdOjsDCBH and ooe AT! lot aoU to Ottar dcScIcDcies hcbided 

aqiqpniem diat was aot aiaaaad, BOMpamfio mmsfictatlas usltiKliooa. Aa FDA483 wai itaued 
2^6/08 to Er. Van 'W bd( Oaoenl Mmaget at die dna, trim stated dud a wlttBB mjxaiae witb a 
dmelioB for cotnefiom would ba iiibimtted. 

ASbOraSTIUTIVBlUTA/aQrTORY OF.BESaNKSSONDiVlDllAL 
KWc»fsiBiijnry/mtso»B DTiBR^^ 


Oa 2fifVQ8 1 Repaa T. Bnun, InvaadcBtor, NWI-OO, Or. iS-CUcos Ob, CStendat, OC, CraR, 
Ml. li Xia Wae^ SeoNC BaaJdi ^pedabat; BBS, Bmbiaay Beyfaig tad Mr. Btme Kota, ^alOi 
.AttetHBHRSnfoaiiy Bering idaatiaadat(a«dwtoDr.Yi&7ai^Claiealbf>Ba|ar«QdbesBt 
die iOQacdsa. Ib iddhioB to foe find pcaoDDel Bated below, we tram also gre^ by 5 SniA 
efficab. wbo ofiSaed foeic asaiiteow to tbe team. Tbey wan: Mr. Quo, T^oa of 

Tm du e d oa S a fely. D^aHaWBtofPnigHegtilttoiyCBapid^bfo.yiBi tin, DwfOtalerpfoipi^ 
bfi. Ytie Wang (Baa|ittX B6. Wed Cb^ (BdP biqiMte (Kaigiag} lod Me. Bd Xua, Qep^ 
Dinctor (OiaqgdloaX ABar foe bitmdiMiant, olaidfieadoa of dw Stans of die STDAera as goaate of 
flD firm aadai expimite of die acopa of fee inqpaetfaB, bfo W. diBD wii deaqioieediD obiem 
for d» aafea bu^eolieci. lb. Y. Wang elated dot fete fitm was not legiileeBd widi d» SFDA as a 
pba nM ceu dw i l mamifeetiaat. On 2/2lJb 22108 Ml. tfe Bag, Staff Mdmbar, Dbdaton of 
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O flj 


ffR-es-aaBB isiia 


E^niMIAiBWtIi>veelio»B90rt 

Oiaogzhoa SH. Cnmquayi M. 
Cta^z&OB, Chiia94«iidBii(I) 


F»: 3e(B33ai64 

m Stilt; mimm 

El&d: 02/262008 


OKffisntfon (EtoM *Uo <*serwd Ow Ms. I* Wag pKtic^ m » 

a/am^^own. CheBastOutodHAReM w«8|«seitt#»sll ioq*^ 


nr Y»BW«Bg.mD,G«M«lM«B^K(<aOtetl>lifim^ 1.2* 

ibait 15% rtfliiito* It 1U» ftdiity in OJbi. Hi lilted ftrtiii gflwr tiiH Vice:^Me^BB«HMi 

DCT^gpnimt ini Rewsnii ww bii tiie It hi* ofSce at the WmMte, WI Sdomfic PtotR# 

It/: fteflityffPLVHflttatad gilt OgcBHtntwtibManiat Sad <aly one aime and that 
IS wtittea in Oiiiaso, g« ow® ataaaled Ute ■Xaya^” !»■ Y. Wang st^ 0^ 
conMBHataliooa TOflj the fBm were fioaaciil ooiy and we wfli Yunna Zhii, Senior Mani^r 

(PXlL 1 » 1 ). Y. Waia stated flat Ml iig«to WB neciasary all Chaajiiwa WL 
ptBchiM. He slated dat he «U not an in tha chaaistiy of B^aim 


^speetedfitm: ' CbangdMnS^Cosqaay.LU. 

Loc^atloK 3 Chaiiji^wnt West ltd-, 

HntangTownAiP, Wi^Oty 
OwnplMai, ' 

China CMataliod} 

Ptwec 

FAX 

MaOinS'aOd^n^ SCbangboog-^naiRd*, 

adang TowniUp, Wi^ CiQT 
Changrixw, 

Cidne()^iaielaad)' 


Qateettfinqieetietu 2002008 , 22L20{», 2222008 , 2/252008,22^ 

nayeintfaeftBility; S 

Itttti^wta: BigBSkT. Biowi, ibvestigstDr 


Dr. y. WangidnSilledlBiiBcdfas ila nio|t MQtBdUapananat Ibefios. lieniM (iiapeira 
«iian iB mmtgmiAtiMa dwdd be addmNd; Ha riited 0ilt«m MM 33 te acqi^^ 
iH McaptiinidnctimweR 1 Udanr ihift par day Alt 6 dayi I wedc. The lOFnAedm 

D( ji Mt Bje B pe noiBwti»wfadhi'twoimta.' n> n i nr a5 i»p w d oMtai ofH8pteiaSi)<ttBnO^ 
dodngfidaiaipacticn^hieaaateROiralac^tembadipRiaBaleakQmgieS^iiagFeaiivil 

holiday, had jwt aided. 

Dr. Y.' Waiv poviibd OB widi oqiiiBatiOBil chart (^ah. 1 pg. 1) Aooini Ota QA Dinettv and 

t3K(^eati(BHAaiislaidatae(alMkiii99np«ted.tohiikHBAaiyadpipeeaii{^hii 
app&menr aa Oenen! l&DBger OBah. 1 pg. 3), and Hated fhti he 1 ^ 0 ^ to Mr, DayM Shwp^ 
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BP9-23-2308 16-13 


KstabHAnicBt loq^BCtfoii Si^ 
fjtMngrfiti a SWLCnnqaaiiy. 

Oiangjiteni, Qajia^dafeilaBd) 

Piesiteii&tSOpdi. 1 je.2), SaenJificPfManl^JxHatorieiXir (SM^^ Mr. D. Knmeewas dso 

awmao ofatsBitoiof Mwetois &t Chifflgziipu SPt Co. Ud{(2SPy. D. Stw^ 
isqiatfeay fflaalsmsd M offiie « tl» 700 Baa M«o St, Wianakee. W 5S597 ®L Ujcatian. ». Y. 
'W40g also }i«d an of&e at ^ loc^dL 

nt.y,Waag*W8dlWt{2Sfl3»MajmBt,VEB!ii»ana55%oWJsdl^ySW-(inriaBtCZ8W<was 

45H owaar ot a jotat vantote wifc Chaagriiai Teclqxxrf Phaanacafli^ Co. UC (CT), locAad wrt 

iW;HeitaScdaataaSFI,AcqaiaUaaC09.(&6.1p»2)«MO«MlqrAiB«KNtO9italCBidi. 

1 })g. 4-5); dm C^icm, DiMctoa md Managing Kteetm irate ideaifipd to 0% fte bnd (Mae ia at 

2 Be&Mida 1^80 Oestar, 14“ near, BeftMdi, MD 20S) 4^ CZSFL ladno aitt^ US Agiail*. Tbs 
(nuwntofbepaiiaAFIieattoifaisUSAvMFrovidedigalist^ilL 2). 

t 

Mkwingparson, a» wdl as Dr. Y. Wang, provided tlai bale of i&fonoatm diitiag dm 
inqiectian; 

Mi, Derdse L. Kiskftowdci, lUgtdaiciyAf^ Manager, stated ^ die bid pot ^ 

DMP far the Sim piovideddyvinlAidyiiifhnaetirmeadobmiaad some eaaaBaty 

fafasnsticBt eboat Stale stttfiea, vdneb «ee done ilk 1997, 1998 and 20(12. 

bfa Rnen WemoBgi QA I)iieotar (JSah I of IX vm pnaem fluoutficint fas iaapeedim end provided 

lesponsea to quea&ns abontteidag; batdi reo^ 1 ^ tcstreeoifa. Ifa vrii indiaige offae fanr 

penoniinQAaad'WssImoiriedgeaUeaboiitttiediytod^eperatlQtuettfaBfiiffl,. 

Nfr. He Xiiiiftog,Aaali(ant to die Qeoenl Manager (facb. lpg,l) mas ateplideededgsable about 
day n day (^enl^ at dm tfan arid often got Sie infaimitSon that me nqiieeted, bowever, be Tvas 
arm usually tbepoioo who pMsent^nfattnetion to the team, 

Mr. Qian fiiflgBi fa. Manager, PeodootiiaQixb.lpg l)iiwledfaie^xa)diogto<gKstioBatiat 
atoae rbiiing dm batdi ivrxiM Rvieiw, praeeu vili&»a retdew arid was present during all waUc - 
dmutjbadiviiiei, 

.Mr.'Waig23iceig,faebeadofBagineenng(H)(fa.lpg. 1) assisted inia^omSngto^iieriiaas about 
equqpuaat nainteaBnee and r^eiatioD. 

Ik, Y. WteigpioviSed a site (Exh. 4pg.lX wbitiidiowed Clui^xboB Taolqioo! Steedtwo 
barderlineeti^tte wi B W i t e stddMmenti liesteteddiatdietwoaaedierBdaaeBj^ayee 
caftdede, <a%.11u CZSH.pnpetty,mdte lower left hand ooiner of fiicUblt #4^1, hid two 
biiildiagp,de iienat edlldbl20iot lB e l a dlng d»gnaidlioiiie^hiffldiagllwaiteidt Bte liat i »e 
isdhdiiasBadbiiaifaig 12 boated aft vntihm«lngiinaasfiteta^piite;^a>Mteidi« 
itoallptodncte (Bid). 4i%. 2), |te stated diat Ae ftnsnuds Heparin Sodhsii USr, an AH far dtellS 
ataita, called “10^. die same ghan 10 dds aite’i pofi&saiaa process. AbBost all 1 Odd was Kdd to 
SPL in fae USA. Dr; Y. Wangsttead tbatamuall^ two ordvee lots of lOSO won KiUihaedcta 
CSiaagihoB Tecbpool <CI) wdddi was a mlor voidor of OiHle to this fim He Rtaed fast 

dteKlota were ixitsoUto CDsteinen by CT. 


P.U4 


m m 33 isefi 4 

ElSt^ 02120/2008 

Ha>d: mmom 
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iW-?3-200a '.6!K 


M; 3(«»35664 

BlStait:' 02^008 

BlBod: (>2/26/2008 


CT •»!* ra two *»t st^ply HsiaiiB Ob* tt tte euwMtt e«^teient 

M aw iMwrial ftrtts jwifieotott poeess, which resultt iaH^Bia Sodtan \JSP,(10®®)> CZSPL’t 

lng»t volwM prodast & M07. ^jHwdmKdy 50 AP11»idw wsra made. CSm. alaomade tvra 

pnxfeKts in bmU ^imaMas, bodi woe made ftaro the 1060 API} H^arinlittinm (Mid to file USA, 
T^ a»> tVM»«A) imiti>{.trflmltrihmi the Japaiiem end HO device madttBiadP^^ 
fbmaeeQ&s^l, smt to 3f£ and diaedmiad in J^iaii Pxh. 3). It imE otetfved OntGAG (aee 
f>f>Ont^,Bi;pyiTn}j ftmnn irrfT>H»yi<inll«H«<!p«TgteTn<nnftfilBring«MeaftMnfllB-1060iaOOeiAm 

mmm. AenmUig m Or: y . Waag and Mr. W. Koas, Hepann tidiiian> SoffiiBB and 

l^ttepitin all daaiiBd <sdif cam piece of equ^oeat, tyopfail^er. A Hn of eotioman nna paivided 

(ExIlS), 

SalM (Oiaitt worn obtaiaed 5) and abeand a pfsdnct sacaed GAQ seat to SR> m dw 'DSA. Dr. 

y. Waifg acimd di« QAO atecKl fbr (Socoaaimaa Qlaeaa, t hcpadfi ptocaaa b^.p(ota, eifayi was 
ctacatnttdanddrkdOnffldie.: 6uathB0neelNpatia'r 

^eceaea. l;der annael piaxtadcn iqiixt review identified QM3s as ^hNOatmlaoil^/eaa pidt. S2C 
Fg.S,0).Not«bly,qipraoDmaldy'fivelKgBMbtE>>ee(d>CcaitadinBg22SkgofCt^wem ■ 
(dmoved stend’hdiiBd a kdcar deer lab^ ‘^aeo-QdP*, OQ 2/20l/Oi, inlb: Aniihed ptodBct cage. 
The dam- to the (U!a prepM^on loom lad a wiadefr aa)d I oMaved a ~100 gallm sBxog ’road in 
the looni. Or. Y, Waag 1^ Hated diat C3ioodroita Solfttea wete dae In^uddea nnovad dm^ die 
. ........ .pttie«aaer,liowevsr;itmiMn9wttedtodw’MemaaaCZ^>aittef.Mbmei^ 

ot egioer aotadoo or pviScatiaii of OiaidttdiED Snl&aes Taoe obaerved or zeaiawedaaii ^ sales 
records pmvided j) Aoned 00 Cixaidroiiea sbi|«ieDi*. 

Dr. Y. Wang afided diit CZSn was napoodble for procotiati no^lltVb testing (^Smiled to dis 
Pel^metase Oiaia JteactiOD tett ^Ot)) and afa^meaa of Bepadn dude to SFl Ibr fintber 
mannfiKtnra. He sated diet die PCR test maalrn ware attached to CT Cartificare of Analyds 

(CoAl nceived with the lot and tfaeo dm mataiei wea liiipped to SFL. 

C3BPKefaouTectiwciPliaigaeen&alCe,LldL face HIH dated 2/28/08) (O} and Hang^ 

KoAesdeal Co Ltd. (tee BIR dated 2/29/08} OHS.Xtdteaa>Bx]i. 7) wsN the TWO GtsieaSy 

apwovedeonadidatw/ptooeaawa ofHeoaiinCBtdeaaedinttB lOliOpmceaa (Brh. aopg. 1.2^ BtI. 
22 pg 1-2). Boa qpoved vendon ptOMwed erode hepiiiii dedvtd fiom CZ^ ^)pRmd,aa<0led 
wo&bapa COati-Exlx 16& 17}iiitoH4iaik<>iide,d»iswaataUI ferihe C2SPL ItMOprooeaa. 

i%i 2^6/08 an roA.^ ItigieixiDrHl (Xxarratiaos was iasoed to the Oeamil Mib^ Dr, y. Wang 
aad dftansed with Mr. X Hi^ Mr. W. Bnan in the preaeace of Mr. W, Cheat aod lA, Borne Bow. 

Aa hiaccmacy hi FDA483^ was dtanged dulng die diaeiualoii wKh aaBagemnt, Hie diteoaiieB it 

addr«aa«HHdiel»dy.«ftK»iiqit»t. MaiMgmigirttitedflMmMtlKmgmnnM^ff 
pnaniBed to impoed in wiijie^ 

Ihk report wag writtenl^C^XBtefwi^ except dm dm inberamiyCoinioliSettictiiWii^ 

wiittaa fay Oiemiat X {So. 


EaiaUiifcwnt: Invcctbii B^rt 
ChttigdxHi SPI. Con^y, Ud. 
Chaaggheo, CMna^daiBland) . 
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p.es 


Tfy wIiHthma tt Report 

Qjingibeo SH< CtKopStVi 

OwmO'jMmiQ 


m- nmmiS* 

Eiaart: mmms 

aai* meam 


mnwcT covERAia; 




desnfiied «e a Iwoxx^ ^ H 

( .■tised).Itiiinad»i ' 

iwfleiwlKwd^HepanaCnidBb 


1. H«5afinOndotoifi««^v<^ia™w,tte«ohitioafei^^ !,Bndaen* 

2. mdMifiedirtatioiiIsnad# i,«Ddfli»' 

3. TbesohfionS*!' ' ami. .ii«A3Ba.»*acli<tofc .J 


4,,} 

'■ -ir 1 


») I c 
4 Apimooniat^- 

5, ll»l I its 

is«di)ed..' 

'• ,«' 

6. A; t^ynsbnattto 

vsdr.. 

J I 


]iii4dedto. he^psrfp- -O ) 

iiaddsdsaddissolttlioBmsdel ' 

■ b added. Scsctiaalhr.' ,7lKaa) 

•flieBdttttotte a,; jaWcbaw . . 

^add saddJ i,B(ii,idd.. 

uAdd^proxiDMiriy- 'to . fheh^eria{ 


7, Addii^lHiaxsiwtBty. to; aeiuipaini. 

8, in ,add: ’.aMajpinltoatdy'’ toj stoe 

<.(a» i,stq^«,7?ft8(ifl^)tDr.y.Wa^awada!em 

fijr lemostf of aapantia ind*ifii 4 JtonljqiariBpolyaacdiawte^ wMiafl aifreoagiflant 
M^viQr. soab aa CSNodioitw SnlStii wU^ came n-flvBa fitozu^ A, B sad C. Hastatod tost 
toBld^nioIeGalBC«tidUetoit»tiaB0nddiiimg<ba .{moaiS'mnliie 

CboolioaeD SatStoii^ wnto Hiparia ind GAQ, v^BCib )w caM IXncosaiiiiae Ghcaa 
InidlDtifiedasaiiMpaiiiilQwpodQcb CbeiidR^BaSat&ta)fDimB,]>aaBid,waaOeiiniato 
Solibto. He stated diat dwaa Ja^uddea alas btclDded lew DudaGidai tt^Sea, Dt. Y. 

Wang stated dtat tMo^pod^wiciiaiidBa into ako ntaovad aed that fliMe issduded 
aiiiIsoddes,taatedsdi3d vbtis.) 

9, ! \iiiantei^aiake_ . , (Sdd- .. ^to" 4(add 

'.ifaecastai:^' iCi il ) ' 

la. c ini :to»^p«ifis< i. 

• 11.; ' (OaiAidrrffeaeiiwlteaeati^^ .-Bah. 650 . 

IZltiflldtepo!^ 

^..^t^sgeiiitodoiibla ba^intoaiiHliiig^nacetoajdas&taL 


Sr. y. Wangoratty dtectiM the tovonttes ntuwBd in (be ^}>s of <i» po^ toiita teas and th^ 
aieMi^todteaIicyapioeeMdas(nipaonMtiieiaft)iinsti(»iapaie^tttes. 

TBe' tort tM» Ilf tV l7'«>"*4toi<ng <tenftytmni2/2IMBsnlttiii(aBd^ 

mdl w Bepaite iaaa»{tecnria& inda^ tbepadoOTg BiM. T<kr of da Ubotatoiy yras 
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EnttMWiBicit IjipectioB Report 
Qiangdiou SPL CoBjpmy, tJi 
fliMgThBiiT Qiina (Msislaixi) 

by CO Ga <m a s^aiste ta 9 )wtt<»»l <l»y- As w vwBced.aarai^^ a® waidibore tte'fewaid Bod ^ 
taw BiatBiils QB paB^ on aad ta n^igerate, lotked saKoass with nwined Io<* sad fte 

stshifity itcitsgi 

OB2ai^,itwfflaoieda«»partial«aa»iiMt,tiilMtf 

psaiiietiiffl, TO to » wKgento/fi»«*er. Tta wi«hciuie nasagoi Mr, I»M IAj, smbo (taimttfl 
itoAiiB««iisdtor]»«duMiontoi*tsm«aypK<idfi«Blai]»rHidtlucth8yaDlyIiadi!KCfialitoasfti 
tfewmiaWM (sea FDA4S3 «). Ita m»f BteM tovMWy nedpt tog (e^ m 13 )to i*e^ 
uto simred Oh I« W fam iscdved Tl» nw aatariii tomtfoiy end (e.ft &di. 29-ibr Bqiasto 
Cndsl(Ai«c»w!d)&rdie: 'lotTOGhedctoliitodldnAtod&sBWsQrietiTOfiam 

jpmdOBdoaby amorn Kdu csnditiaa orilie ntonednialcriil. fi TO ptHiiad «it a>to Uu «% 

lEcnid of a eeotomei fioffl toe lot Iicving b««a ictaned TO the tlidc-«a Itbe) OB di« pit&idw 

wiiBR) t wd^ TO buidnriflen.otoo toe oitigtoa of toe ]d)d. Ttie «iitm {socete te 
leed^ by toe wtrdMiiue did imt addrcM Kodactojsi’ letunw tootoline tad leasib. it TO 

noted&stnsieaftoecOBtamaeoftoej IdtbMit'' 8 atq|il*(rslidC' 00 laM.Tliei«ir 

matoito mvEBiniy lecffid dto Bat thaw tog'aiBaatt Mdtolad noioTed on die invenlcrst laconl end toe 
laitttapioDetone (Bdi. dl pg. ^ didwt teqiBiotoa mcoid of temovelbeiiieda. Or. Y. Wa&gMUed 
tost too amonatt of nutedah eoaiumed weie taeetded on dus btodi lecoids. CSO Bniwa poioled 
ant tost tost alone TO Bot eoou^ to BKto sffidP. 

erode, G\(3 ind Hqpaiiii API TOC stand in tos buk of toe wantoowe axes is a laigE 
kstoed eaga wiudi conisised abont (wndy lodced iqip« and loTO hxtae eaito maikad as ttanga 
looatiaM. Stonge ofappnnimatBly ton leg bags ofGAO TO obaaned in a locterMielednon- 
QMP. Sealed drama of as mnslaaaad lot, toa inslt of m OOT low potaocy batch tost TO re- 
proooaaadaod&undtobeOOrjte' CB*-58))tl«10l!(M>74»I9(CBJH5976(>,Bxh.33) 

TOO on toe floor ia toe middla of toe cage. Ob 2^4/08 one of Os diasia TO opened and contdaed 
a large tislabdfid toil bag t^liA 483 # 1 CD. Only toe dnna lid had been labaied; It had stiofc-<arytolow 

and giro qntumtiiioMeaaa labeb and a iOiiile labd. Beview aboiwed toet toe SBlabded M bag 
wsa cartmt piaEtioa (eg BxL 37 pg, Sl-dS) and toe iabding en totoB lids only TO etniest ptaodoe. 
The nalal)^ bags is dnnas wito tto Uda only Ideled arm poinlsd out aatoadaguate to Mciue toe 
idetoity of toe naitsnal inside, the tom lepcitoi toat tony had cue ooatOBur fix toe API} toe opdon 
to ant labd toe fiat bags ^yaredw be also smeeeisary. 

(also sea R}A433#7‘ftr diigtissioB of FS ooBlaiDea nsed as ia^pioeesB egtttotnaiit; dder belt of 
deadUsen and too “deaMd" teg pnedee) 

'fiTOaocadtonttoefiiiBbtdtMiosiniO btoeiatidaisciceatoigiotoi^toayarete 

about 3.3 &«d Id^ Ibe ftodnetioa Mtnager sated tost toty TOe boto wed: one TO aaed fa 
opesadoii.'atofledBdgs to b^nmottd floto toe odwr. APratoMnneiiyiciyee deatoatated 
hoar toe sh^ voiddbe esooved; he bnnight a nBit over to toe deawng R»m and pot fl CD te. 
table and nnscrewed toe top, hi toe sfine room, steel word waa observed stwed in a cabinet TIb 
I bndwtira Msoagnr let^imded toat toe steel VMd TO wed to dean the sinh and toe tisnlMs iM 


ni; 3M»3SC6i 

ElStait; 02/2fll200S 

EiEnd! mmm 


tf«f35 





B«ort 

Cfemg^ SPL itt- 

Ctesdioa. (3^$iainItod) 


EBt 

EtSttit 

ElBnd; 


3W3»»64 

«ZaW200S 

mnmm 


tiito only. He ttatod flat ft wB aot isdadsd is 4« wau*B SOP.CBth. 5^ K w® P«o>®i jw* 

sted w a* appB^rts k » plwmMwtttical mBnaStooinig ewftofflwt teceose pieew migp 

■breskoffofft. 

Tleltete‘i»Miiia«K«tW“d1ft“«teflisfim50Utoofa»«flitiaBwsi . .to 

■ w iepta»ft end «he(fl»d fk ae tfaMoww of fl» *Mg» # «» 

laowiniayfticsibe -conUftiQdkentaagwftBhvmseeestaiy-'nnjUftwflie^fodiMst 

Kflnam>ftflioduoedlvtt»j^«t«^ci«ogtngrf» 9adftyfl»nttaBil*tod8eiBiwiwB! 

pa»sitBlftoee*teMevi}ttaieiiil1iepie&eofnritelnagi yatokdemibedmflie 

mkea ojiieatiiigpiocadiuE^)^ 49). Batch neon! revitW'ilMwed flat 

ae<Sv#iea^!th.37M'**** 1 ^ 10 ,ailer’ '^n.afle .. isjwioo^. 22) lasted to 

faosta.Hteitelcpa^tofltepufl^offltepndust.'ftisoliiflaBftirdisafloaofliie ite^ 

bas itet faaen evslrated (tec FIM-483 #3). 

ValMafloo offtte ataBaftetfliiiig pnetM eecurrad laitially is. 2003 aod Bg^ ia 2005 (tad te 
addEeMsd teK>A4tl3#l-2 section of this SIR). 

(Repcooeasio^ eommaats an indhided ia flw Quality System Motioo o^fliii EIR) 
MAKOFACTlIItBS’S LOT COSR 


APIlotouaim qppeaRdaa fcSIomt: li)fliMl7l0009 

Xtie lOflO was flw name of ao process and {dcDiified tlw product. Hie dctiigaatefl fliB yew fls 

juadoct was mami&ctiited. Tbe “0009* would be the iiiiifli bneh fiODi jHooaaa msBiatetend in flie 
cslendaxyesr 


COMPLAINTS 

Ilnte was aoeowptttnteaat bad been nesivedby tlteftm. 


OCAUITSSSTEM 

Sevfawtffl»aaauadBcedactiiaiiBviewifAPB«M^0O*-ld«Jft«aiidtaiAS^ Rrh 

32B and Idi fts Be^nia Soifiam was petftMBad. Bor ilie HBte lizaa F^od) Bats of 

de««iaiis(B(ft.^IBi£Raitiga]ioaBepoitdtaatlfles(cattaflMiB^I)iitf«Xof- 
^sciieAa (OOS)) @xb. S8) a^ Quality ObseivBtioas (Kdi. 60) wen wvieweduad inveteigBtftnif 
sdiMtenviete.ResdewofiBV«sfl9diaDssfaow«JflBtflKzawasfltessicase1sbaavfindii«s 
teas l i K A fti& g^igccssigsflateBtflifi last ~ ' step teas die smxsalcoixectivoaosIdtttBmL 

ftbvBBlaftva action teas not iflaoflSed in laa tovestigaiuai beeantec fliB iHsoite fis file Wigns WMS 
not Uokfied. ThHe teW i» ntnnted products w piendOBS^ nodted {teoditets. 
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flFw-^2sae 13 IS 


Omgdioa SLOaapii^. WL 
Chan^iliOD, CSmsa^BOhmd) 


FSt 3M333ili£4 

El State (S/ZOWS 

n'Sak (mmm 


Review oTflte APIU dww«d flue re-pwseMjiig wa* pefonned C® Mat* O0r AK tots arf ra ill 
OOS APIlB»*,te«ai<«a!»>49d ofevtsDlsperyeaf, Ja gmaal (Exlt.4S &46C^iqpOceTOi^ 

l»^wUia*6aal" or " ' ’ |^t^pCS«^8taalePH(<JaetCev^P«^ 

Also after ' ‘ ’ %ai«ew«e2' ^'byaifilioBofi 

ar ■ ,j a^miMatflMafisezedryaigJt was notedftw tiro R^ooessediaa^ 

«eiissedia 0102007 Am nUiA^$2BpE.lQI)I»diHiiUedi»diffesift3iyApeic^^ 

tliedbctusknidiow«dftiiRiffti 0 ! h^{»Dedta ' ^wWtiiwasdoeestto 

^,dwtinra«« 9 MnttiGtt^iIie! ’ ««EledJnalaw3(idd.ll»3006Am.a!so 

w. 0 ^a. . _ j.. ‘af - w— -■■ — 


AfR lennted (bat aa ‘W’ pnxess (bc&ce n-vslidtilaD i^nived > AS) kM^ #106(VOS4SO}3 hid 
KsohediaantiO0qpw»9d^]ow}ie>dTbaGA(3eib(fiisiDtwet8eoUecitdaniwdgM^ftl* 
Ht&sA^rabticMdiowedAatlfiHofftislKipvinbadooti isolated 

slang wMi ftiB GAOt. If tbs GAGt were added to die b^aftn yidUi (68%) (bn a anianid 

ofbetwin bad actudly ben avaiUble (Exb. 52B pg. 1 1 A 


Oe Y. WsBSi Ow Gcoeial Kba^^, stated that be was ftw mast teipoottUe pnou at dffi 
ntaUlsIaneaL Ib alw stated Ibatlw was sot involved in dte diQ' to d^ 8<aMti(8 of tbs PmblMini 
DepartiMSt ot ofdbB QiiaUiy AaaaiamllepattiiKca. & etqpnaWd (tmfUesm id Mr. W. Roan nd 
ei^laiBed (hat bt was atteolbg an ioleoaa tnodily ewnas in cGMP, ttainliig given is Begmg. Ibe 
Qnali^ tbiit ooosiated of 4 pataorn is additioo to bfr. W. Rnao« dn Mnagar. Ale. X.' Rsan sttied 

tbatlwhadddlyffleetiiigswidii^.FKidacOnOepattnwn^ bft.W.Ruanat^tbatlfaesiiocesaiid 
deuing viUdatiaa that bad been apceeipliabBd i8ceD% ftt die IjsjADizsr bid ban of gnat inteimt 
to baa Cleaimg opendiaw fo hepaiin maanfictodai ateu and aqmiuint InvtdvBd water sial 
eftuQid (sea lyopMlizatkin etasasg pioccdiae (Exh. S IX naii^ npoida fo panon wbo opetM 
tbs ly« 9 ^iza wete reviewed. 


bi leipnii to die osi||^ilg Baicler leoad, this Son bad as open inveadgitiOB and bad ctntaed & 
t»oabedtofaboittbtl>f^d)eAFIlotaaad»k2007iBitsiddtodieUSAtotbewoilciiit9levd 
(Bdi 43). ytKoash fini shed pradnet lot (he aw inatatM Grade HgaaiB bn im«itiai«« (yMi.iiiat In 
twopo(encfxvabus,d»CZSra,pcdaBe;,Hatad find (end rued aa the Sett^SeendeitodadMi 
pt^m^ valnea) fiiilowed by daa tigi^ ptdency vafateL For item m da aeeond groi9 i)n( jet 
lecatttdsgheadns togi e cdn nbegaii)^ it WBi noted dia for aeVatalmwaateritl inti, die vander 
potwey was ~ 3%U^dian dm CZSPLvabis. 

07tm^250 

0709<J»~2S0 

0709040-200 

((■R1W41-400 

07ffiK)43«2S0 

0719044-250 
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OtangtiKm SPI. Ccaiipaiiy, JM. 
aumgdmu, ' Ciifle 


FEt 

El State 
El Bud: 


3083^5664 

ai/zcftm 

smmm 


IWWMATIBaWLS«NnC»QPAUW 

Alfetrf'*awaiaJH»l«®^fes'wasp«tviiledS!!ilL lO).Mr. W.SjmiBtedtotflie 
i!s™Ha:,Kwidi»rBiffliiea6W«w<il*»es4^»^'8v^ofa^^ 
Oanga'-niqBiBStsfe* ^backtt2(»2v<riffedakS«J»of8ie)OT^^ 

lisisdweii»alaoase<liinaaffli&ctBteoffli*Dalt*pat5a*wJli®[i*riiiliftdtJ!ie4#solidl&£® sad 

soacaitiftedHd. 


Accoidii« to Dfc y. Waaft vraidas CT lod HR porifisd (ewder) lapwia inlo 

Oe G^L iHity ^ 1 IX 'Ilto e- Exb 76 ^ Exb. 31) fim te 

aipidiin wa« CZSFU osly BaauiaBce that toe HapatmOtoteiacelyed waa fionpot^ iiiNtiaB. 

!>'. Y. Wai% iOtod toat {iravim to toe S/I0/D7 ifiprav*! af Hangtom Sisifaii^ 

Ctude leetivaUi weic tia^ to iiiifee Hq|»rin Sodbim HSP at diia toidlily. 8e a«8d tott toaie was oee 
emr #d) lod toat aevettal lob of Btpaiin Cnd^ lots CSP'<6d90S3, CSP-60to)54 aad eSP- 

SOSOSS (verified by Bide 2S) bmraoetved 7-g/Od ^ 13 PE-Sd, 2Qaadssed to AEIlob lOfiH- 
0A093S, 106(M)6ma36 and 10S(M)64(B7 (aee 1^ 7Q, Review of tteBkodltocotd, atecordtoat 
Ct (and HJO bqpt dboottot sootce wtntofa^ was pet&imed (e.f. Btto. 32 totHRSlaiidltocoidto 
CtoinBW}. Notably, lot #1.060-06^3 w«t OOT lo« asaay^ waa wwod^ toto lot 1060460031 
(Sxh. 43), and that it a let Widito wu aold to fiPt, along vrito, ilao lot 1060-07-0037 ^xh. 43): 

Dn Y. Wang atatad at fine toat toe Bksd Raotsda were^ ainse vendor le-qialillcatiDii, tooeived .wito 
toe Heparin Cade CetdlS^ of AnaiytK (C<>A)u R waa litK diaeoveted toat toia wM not toe eaae, 
tott dto Utiid iscoitlB osedto ttaedbaric toe (bd^y) tecaUed lob aa wdl a* aenie otoerTlSA 
maricM lob (Bxh. 43X led amfiahb {bgtosr levieW. weie enlypaovided Iv CT npon le^Nri. Dt. 
Y. Wai^ abtad dot ptte to 3/06. CT did not hwe tocoida adaqi^ tor a twiAaric to toe 
woriob^ He slao atntedtoatH&badieebda tobeahto backtotoe wtnfatocpe avee 3/07. 

topeito veadot audit pneeb end pnyided a liat ofleripool worioh^ toat bad beat i^'eoted 0^ 
1 S-fieto oamea wtea Hejiaiib MtoeYan, Yaachaa to anedong} to TOOS.'.wInd Mto X ^ Aab. to 
fiNOHUpeRmied toe aiidiia.Xfr.X. Be udhed Hsiang UVOSatidtoqrwetadieqtodi^ - 
fina nee ^A4S3 #6). 

VeiidcrnM{udifieadonofcraadit'*wai(dicpewaa^pKivedS/10/D7(^20]»i 1), Veodac 
q niW ci tinn if HRand tt'i wokihopa wee also ajipaved on 9/10/07 21 pg. 1). Ibe woriaihap 

prooeas ^ daaisdbed to ahott (lee &dL2a pg. 1 1 3) ai addny eneynto to toe immoae to a bwde^ salt* 
Kdstiog), filtto, add Rato. Hw tbpeoii adto^ onto toe letoi, tom it wM dHtod ftnm toe te^ into s 
hi^ nfe ocgseitondcai aohdoe and toe topeito pMtopltated w& edtts)!. The pec%aiato was 



Cbntgi&itt SPLCi^ipiiy, lUd, 
OMngdioa, 


FEfe 

ElStaut 

BlBrnt 


30033S5<S4 

mmm 

mmos 


!>fe.W,iUisni«toed1he8i>di<i»8sod«ttdwflifiK2007v8ed«qiB»Bfie«ti<)asaloiigwidiaCT ■ 
r^piesenusiv*. A BWBttffio rflhe an® questjoas W9I chained cai. 19). 


A«scorfto8 tolifr. W. IUaa,Cr ibid 12 (Bch. 20 pg. 13, Eah.16) «ci«« 

iii^duslly vyiBd (l*^pag6 ofindM&iil wodc^Kp nsKrta* 15,28i 3^4S, 3®, 59, 65, 

80,g5,HlM&113)t tlBB®ca1»iteiiiCaiii»sa.Mr.W.ltaanaW8dte4^<^^ ■ 

coiwfii»i ferobediodB finns' w^poBM* In an® qaettiOB and olweivaions toSBgtte vWt • 
^tlM widc^Ki,) was iadaded IB As i^^ons. Mt. W. Kus sBted Slat dll wododiq, 
ajiStiliagan k a® tiiB any lundwntaa aotn had baaa fiacnm away tba 

waaj^aairittss. Ha itatad dHt dieiMdBho,i nKR nqnlndto IBVB miBaniteorfi oftteicsD^ 
and wntten nnanh of di® oam pmcea^ eclhdtUi. Tl» wndishaps wete o^drad to w ite 
piDoeaa as deacribed in dw vendor quaUfiadm (VQ) icpoit Ha ttiied dot daviant wa&g^ 
jpteeess mateHal was Evaluated hoe at SFlo by bto® ande pvtScaiian, and alaUli^ attdwi. .He 
CT padficatka pmeen wal alee denttibed (Bith. 20 pg. US): h involved aoliAittefa% bqpnjli bi 
wBer and i^piBtiiig it Old of aohiiion wi& dcebiol aad AyinS at 90-1 00‘C^ suffix ^ Heoi&ig. 
Than wai a 2006 wdoea pncedme dtidiaied ipeoiScally for qulifyini dmlapnria onide vento 
(Ebch. IS, eoo^oe to vniral piooediiie (Exh. 14)). 

The aaw veiida ipialifieatks (VQ) lepait wat alw raviawed fid tbt Hqperin CnalB fiom BE. 
‘lliitfaainwdiAopewBeBla6tiii£tedai]dqpovedp9di.2iK.l)Ca(li.l7ii|^ 1-2) and fat 9/0? do 
HR Hepa^Chada1»aaineavaibihtefiirBseIntheQC89t>''1060'jn>oea.NotaUy,a)Deaftfae - 
WariaIii^tanatnadHia,3faiiMR»ifaia(^n{lp«aiaib located In Shm^iaL The 
wodofaqi fbatops^ and (oqxnaea to andit; it 4 p>icd to have heat done fat the taaieiotaner 

at de CT VQ. Freviona to die 9/1 0/2007, CSSn. pniehaaed Sepann Ctoda fiom HR. It waa an aent 
to SPL fair fiathK nann&etaM by the Sl^ loss prooeta, into Hcpcaio So/Bam USF and was nB 
oaed fai die CZSn. 1060 jmifioi^ {xscetK, R^daff flte aalei ehait (BidL S) Bhowed fliB 
Uatcrically, nuxt bat not aQ. H^atfat Onide ah^ped to SPL waa fa»m HR. 

Miica®g of Heipaiin Chude intended d)r the 1060 {aoccM was done on every leeei'^ Im. He 
testa were (Bah. 11); 


Aweamvie 

B^wiialD teat (fbr Sodfaim) 

Foteiii:ybya»USPmooosi^tsatiiiediodQlLT 'USPunttaAn^ 

WD 

Frr^sm (a turUdiiy teaQ 

SepofieAy, is id»ve tetia ^ aU peifcnBad uaing dB tait tw&ods. OOier afai^^ 

irrffainiadtti aecBted ^ ieae lota waai! 
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if.j? 


P.01 


E!gta]Miiu»tIiBp«cdoii B^it 

Qia^^iiiu S?L Cce^asy. 

CassagdsM, Q«M(M8iBteB<0 

UV Absmbniee @ 2M »i<) 280 (fbr mtoudiai) onljl) 

VeadorCoA 

VeadorlaW «!»<wfce,J><¥a^ 


M: 

SIM: 

SBadi 


3003335664 

mmm 

mmm 


Wing staM tbtt ^ocs 6^7, ev^ jnctmiag lot of Hq^um Crods bd ixsi teited by 
Polymejaw Oam itowioit (PC31) far lowte ^d« wdficaliott, The PCS. te»t was ni» iodaded <m 
Oie oomntB^aim Chida t!ieciS^<». K&. W. Robs itated Old OiayliiidaM 
chsa^ng Om tpadfieatkai, tat it was baisg pettbnmd. Savicmr of t Pdi. 24) 

}istmgaeb«3ie(todtot6ttr«ctiv^FCRt(s^*)>deoa9asiicnofU»5aiiK««bmBes«ce^ 
Iog»2007.diowBddat»n lots leoewedtine# 7/07 lwl1)eettfCRteited,Mieej^ 
ttCHIttiXCiVBlS. 


' Kob^f, tte ])cruB] vrat le^ooslble fot Pfi&nDiBg the KS. test WM not xvaiWate for ioieiview 

BDffl2/25/88. 

. Sat^ptsasebSKiin^^iisopoteacyctogsea&klhasMnilwuttieccivallogiifftiapffiiiLcmdi 
t«ee^betwwpfiQSa^7M^(B5b.l3pg.l2(fcl3XDt.Y.Van8 »i»ttdfo tg(aMttoes tbs 
asa^ vahb {br xa ioMwiag lot jaigbt Ibm liMa (fiaagod beoHiw tile C^SPL'pclaicy t»% hHl 
difR^ by man 6bm 3 fiom tte Cr OoA potsDoy valiii. He atatad fiat Omr VIBE a Mgoiation 

Sttt staitiBd ud that CT wwld tUDaDy latm file matedal altd itnio t MW CoA. Tbe law matadal 
files fin two lols CSP-7(I9032 ft'CSP'7D9033 woe dadaed aad they ctadtised tnfiy oac Co A. No 
eoqdanatioa mu praviilfd. 


CutKayieviaw of file Wanhouss Secf^ Lags siiawed (hat Bepasia Crude teoaivalafiaiii CT have 
oo^Mri mxiyala fiom BRI? ahneit 2 to 1, ataitiag ia 2006. It was aolMt fiat OD oecaaiaa. 
Hepaim Onida finm ofimc sigipfiaa wen leoaived in imill aaovaB. Follow 19 alumed fiiat tbey 
wan tb^ueota fiom petiaifiai sew nqppliea fiiat wen diaaroiBcd to IM not aoea^t^ to oaly 
oaao was iHqjBiiacnide lot obsetvediecenad anew (ails haviBi baa tstanos^ sod it leoehodaa 
‘%* dedgEtatkiB after file CT lot snmberi CSP-07Q904diR, nd wu lectived ioinotB fisn OBO jKstHB 
13 tig. 3-iS). 'nwTeiiaafitffiw»tsmliidbeeafiiiaadal,aGOEsdiagtol3r.Y.Witieflien 
wag 00 wiiiteo tbrvlatiaa or inwsfigdka into the oaita. 

Boat is^eetuto leviow of dm WanilioDM Sfsei^ Logs alao fiiowed flsd Mme Hepafis Ouds lot* 
wen neeivad oto of Oder. Tin ddayod (itoiKMquastU oaieiO >olg ia 2006 wen CSP<6(»012, 02tX 
(£27) tBO,(S3, 034> 047, 049 ft 030. Noneof the dd^ed lots bqjiaiBdtoliavebeeB iscosponted 
bto aans^ AB loh. h 2007, fiient waa only ooa d^ytd lot 0^7(9062. Tben wen also 

C7 ltd mmibeis k 2006 Out mne never noaivad; fiwn wen CEB4(»0I», Odd, 008, (»7. 
04IX 041, 042, 043, 043, 069, 076, 081, OSS, 093 ft 094v In 2(W fimn trai (me ado^TecIfix^ lot 
imsitiaf, C^709004. A ii^of lad with fits aaaodated tswmatafiilawag aiaoptovkedCKtfa. 21 ^ 
wdifcbatawad file aw matadal lots awo w a t e dvwat all fiaiMiedpmdtoia tea Bade fima 2004 
kimiptaB and of 2007. 
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Ss(3ii>H«bneiitlui^ecliBnBi90Tt 

Qm^;^ ^ Cmsm> ^ 

diiangiSKnii 


iHi 

HS^ 

Bl&id: 


30«3^ 

amoam 

mmm 


Ssvtew rf » tacetaci (Bsdi. p(orf<W ^ 200? 1060 lati id4 to SLi dsowwJ, 

C(»dm>fly;czafe pofeBcy waU flat TrtR Mgbef flm tt« CT fimdM) pcISKqr vato P«^ 
wM nMMSOTsi ia tjollitag to l»th !»w Buttriil (ad fiDitf^I«odncl llieTBBi* of JapKa «o 4« 


(SidL 431 ^Kwgd CZSfL ioc<^pofaicd 


(total «Eff »®toisl iopirt, 0^) in Hepasii SodSmtJS? lot #106(W 

in 14^MMU (total iwoMoil 0.39%}ia]ot« 106{Mr7'(»38, TtootAglwae 

detsribed aa tsiiai pcatioia ofHepuia Grade leftovB in tlK bottom of te potsr bsft iGcaved. 


We (dsMvod aw matedsi BtiMiui Cnide ia locieed cagM in tbo midauo. Hit CT Bepuin Qndii 
wu • diada Ugbier dan Qas HR HqiniD' Croia ud oodceabty loK dnse. 


S&MnJES 


On 2i2I/08 lad on 2/2S/08 ttiBplM of tisidad jnodact let* aon ooUeead (C(dlc(ako Repccfs 
#4S»7jO flm»#«4S9777). 


Of note.- 

(3^S97$3ftrIot]06(MM^)Q$} wuispoceeedfimliMCMlMOSSanatxBialliwpotm 
bitci>(BdL 4S).Be;r6oe(saig(fen3 l()M47'0035-OOTiow])oeaaeyax&45 pf.l)}wH 
pnda^ 12/M and .ibi batdi nioBMd 1/07. Iba »fcoeating iiMil tUjjlidy sum bot WFI 
I OK) dois4 teanq^taakn CSdL 45 ]«. 10) 'Ida iM> daviatkn lapcai S^Mng doeamnb «mo 
cotlBstedOExh. S3). 


459750 lot 10S(M)7>0019 Out 'waa OOT low pottneynjaoceaaed low potaaey (agde) bitcii 
mada widi tsw nstoial ftom HR Bepain Cnide itv ffiatoial loti CS0070314 and C2007W 15 ffidi. 
29,32&33)QatweittiDtoai)atch1battkiiedaadwaaiqpioceued.' 

Savanil ma^ of AH bia wan caQaetad Oat bad not baeo aeot to SFlf in fla USA (see Ei(&. 5X 

4»aa wafeCSM59754, lot !06N>74»U iniCRMS9757 M 106iM)7-00Sl and 
im 4 n-M 19 ,mCmhmpolimyhucbtBxb. 6 l 5 ). 


lASCIRATOKY CXimSOL SYSIRM 9!Q(^ 

11a am ffinn^dedl^aa quality eoDtollabonttqr is CZSFL ms dMOt 3,000 aipaisfeeic and 
iacMed a iniciiA^gy jpnotntka noB, a polynmse lauihn atm^ picpaialitib 

lOOiB, an insaifflent iDiBS, aid goiatal dtan^ory araa. 'nan W 1 M a toal of 7 amlyiit m da QC hb 
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r" V3 


Estabi^iaeiit Itu^eetoi 

Oisngitott SJO, Cwnpany- 1**- 

Osan^^ OdsstlAmUmiQ 


(tftbs Uon^ry iafiffiiato. 


SlStvC 

mm 


30 « 335 « 6 « 

mmm 


mmm 



lats. 


t1» QC IdwcaCoty w eqoqijwd «i& Beeessy bBtmmantt ID aUm tbt jMzftmMice.af *S testt 00 ' 

the AH, Heptrin aodnimUSP, as BdlonK 



iDsmaoem 

Mhher or Model 

Fiapese 

1 

ThenBal Cyder 

'Bpgeaiotl 

PCKteattoccn&m 
poidne sotnse to oade 

)>iywn 

2 

TOdAnalynr 

Suntidtii 

Toc-vesa 

PWaadWntestiag 

3 

PigitllFlsina . 
Analyser 

Mbdd2«S3<00 

SefnmidaD^test. 

4 

'yB-SVactnuo 

Dtyer 


Less eo drying M 

5 



mm 

6 

BFLC 

■■ 

Uie in dtrseiopoieD^ not 
to Hapaiin todtaav USP 
tait 

1 

DoalWavdeagth 

Scasndiig- 

Denaln&er 

S3]nMdtaC|>jp301PC 

Ute to davdopmait study, 
not toHepatia fodiim, 
Ul^tBSt' 


wviS 

qpeamybotaaMtr 

gjjgmn 

Ahaoihaoeiestoa 

Heparin 

■ 



UV^^toPCSttest 


oc 


Poriaiidnal edvesi Ml 

in 

StabiUy Chamber 

Cacoa6030 



ttw gjbiswan iwd ia QC ]|j> <bt asaljiikai wodc was gn^ A flassnan. it naa pn^y t^aoBd 
aod storetL lUtagSDS bonlM we jirpiiady Uided with dais wlua evened Mrias^Ded, aw! 
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P.04 




KAiUtekae&t laqiecfiOB Kiqpto 
OumgzlioB sn, Cotfveiiy, lid, 
Cten^ou, alkaC^Uteld) 


diK; lastnisisBt <as «» itootded in ttfe log books tnd included die b«t^ munlswi of dw sanies 
.tested. Otigha! Mid Aicaineals w«e properiy stcoad. AD Waoees "we* caiinted wWi »B 

swenial saated tefiJiB eeditse. Hie eeJilratiMa aie reooBfcri ia fl» balBK* UK It® botda. 

QC MKjeutay’s iastnimettt tisa loj^ iBstmnad dMifiteoBice Mid calibn&si iKopb itic^tidias 
sme IQ/OQOPQ mends. USi^ sMndini leseiviiig md we lecodt, and s8Si^ ody^ «Hs 

Midiied agiiMd a» ftiemc pneedures and raw dsts. 

The fiat's BtsSnUiy stadyptoptm ^QP CZ-S04}012, eSteiiive dite of S^t 10, 2001) !i» !)ett 
iBviMWd. 11» stabUity bdhided ssetiented Kid tern st^ity ctaoAiQiM. stdU% 

piDgras nqvired at least ona per year pel product fimld be add^ to fie sBAaitp 

pmgim lie tdainlicy stodiM caaOicted based oo ICH giadelinea eiidte die fiilMag 

eooditiciia and time periods: 


m: SOffimM 

BtStait . 02000008 
ElEnd; 02/280008 


> lxBigmtmat2S‘'OdOHSH;inidd,3,6,9,12,l<,aad24fltaiiOi 

> Aceeieni«dat40°C27S%ItHiiBltial,l,2,3,anddaDnlii 

tW stability diaBibcr Mod^ CARON dOJO tram mod to stem bepaoB ataUU^aaiiiqdes (fbrlms 
tenn and aecdanted candirioiu, reqieclivejy). Tbs ttafaflily diandxa tram eqtdppad widi a 
iwittmKMs'teai^entiae i^bnmidOy ncar^ Tim bett diattfiiifim ftiidy fbr fie ifiambaK tras 
pafinnedbyaGovemmeotAgeocyoMsayesr. Callhntiaoaf,tempe(aamandlnffl!idity 
caatiDncc and fie recotdee tvQie peribnoed The caHbiseioa sahcdolcs and msnlla tram mrietrad 
duriiig fie inspection. 

StehiUty tablet fiat inchided aU atudiac peiteed tw provided ^xh, 74). A aeleeied Boifier of 
long teim s(Bbi% tsai nstilfi tod mw date fie vstiom batolies tram Nsdeirad during fie inqwMhii. 
Notm3Blndetdalfonee<ewobswvedrepatdBi«aiipearaaee.i>Btoiay.pH.li3PW Kyt it 

((^ noiia^b ^lecifieations). Hm nenlls tram trifiiafie sogepfineelnniis. 

Mmam£^miiasSssi 

Hiem tias a dedicated nmiB wifi two Iwods fin eceidactiiii polymerase oM) macrion ?CR} tut 
nil* fibrin inaierials to identify and/or eonto fie aaHeaoffieandeDiateiW.OiBs&ood ins 
tiaed Iht dm pi^isatitm irfCNA saiaplea aad fie ofierbood teu wed fir pnpitiMitm of 
saiiqdattaffid»topmreitf<!ios*-«oiittBaarioD.H»K3lifiid^waad^^de^^ 
Aveoib fbnma CPmnce). R was nfiiefteied to CZ8PL by SPL pctscimeL tibe 
sti&*0i^stnayfirfiePCRfiittiMc<!ndDetadtodeiBcia«d«efirtaeiaefiodtwsKdt8MB6r*B 
actiial coodMwafwe at Om. Tto tcMtixfio* tKnmvietmri. 'Tim stsdy indii*^ 

1) Anqill&atbneflSlA'wbldiisjaobitadfieatliecnidemainial is Ontario obtain etmidt 

IMA &r tm gri tdeettopbonseia eatperinnd. 


M8f35 



IMblistiBsiitlBqwdta 
CasfflgiiKni ®L Company, Ltd, 
Oatug^Kni) CMnfl ( Ma ui l a n d) 


M: 
El Stab 
BEad: 


3963^5664 

mmm 

mmim 


2) vifflaltoattka'byetmducdagseldoctiaiihoieaiitosqBiaBrafAoagdtaswliasze 
(rflh80NA.je0jwiii5agiBl!«ata(tards(i^i»,bovii»,|oat»0*^). 

3) Vaay file ^aaasstyiaingiesttiedonsozptws to digest fl»aniMBdi« 8 «ict»pnmoe 

jpecXc pattern m C(»ifitin tbe iBsalts. 


tKaf‘saodBd*rfHep»mS«finmff^K4X«»aMe(UdHK323XL4-b«aH^^ 

61B145X *idEndtoio)dnCLotG3B)69, lOyOOO SPnait pa vieOttatputdwedaodtBed (spring 

jt^sMoe standaA TU Hepatfa Sodftiia, trap lefttwee Btwdad use tog bock, liras 

andims levielved with 00 ^ectuiiufale eenditione obaerved. Twenty aaqiotdes offiie eimait babdi 

weiB itt stOGlt Aini^ dua inapecto aod Siey win be ei^ind m Ema 2008, 

Ttie ‘‘Quiility Control Lsbontoiy Seapnt and Aaa^ldca] BofttencB Sta^atda'* (CX-dtM)01<^ 

datt it L 2006) was nviewed; it dewdM the pmcediuM ftc itt^ving 

staadtnfiziiig, aid stonng t^Roee stmdad^ etc. 


The SOB *^tsndiiidizat!«o of 1 ,4-BaBoqidiioae and Suctbte UungUSP ttefbnnco Saadatf’ {CZ, 
704)0ZQ and a npott oa stadardhafioD tesnlte have heea ondewed aid it ^pMo tdt 4 pate. The 
itandaidzafam has aa acceptaHe liait of USD eoft^aison wiOi sttndaid eonie m TOC 

aaaiytU twifine 9830 - 1 02K M 30 ppm eoaoamratioa ($0, 40, 30, 20 lad 10 Plan points, each p^ 
widishczepUoate). 

Mi ff°»A Qlgg 

TlNte tm a tepaiataioom 9M 30$) in QC UMiatny wed fbf inicnbidlQgy. 7])e mom was 
nafitmed a data 100^000 aid ana equipped wifil a landiw flow hood &r local Chat 100, dM Air 
fiw pwpiiBtioa of sea^taa Then wem finta oicRdiiolagy Ub hKifiiaion aad'two aalyits two 
Kt^onaOde ihr tmndmting aS aricRMi^ tetdilg. 

IheaatoddtiBtised fin tiadHxifiaii of euUore meda was qiiaHSed io20G2. Tte 
laatalhdiaiyapeRdiaiial Quaificadon lepcrt OK3Q,Olhp004) tad Tofiaiiwaeei Qniifie^ou npotlt 
-006?)'fti itiB ainadawe wan wviewed. The ten^aatoM deieetar and pteaani 0 nige ^fiie 
soloidave wen ttgidti^.calihnted. A Uidogical iadiiatv tnt nxdWy^Kied iaaUe eadi 
aatoaKieload. 


Wag System 

CZ^’s ^atan wu Mtt tad ^uiifled in 2001 . Tla Rpnt ’Tefltaain Qo^Ssafa^ 

fiw B»i&d Watw (FW) and WtM for Itgectiott (Wn) System’* waa nyuend; dnong the waW 
^ste qaa&fiestioiv 7W/WH was taat^ five days a wnk fie 30 dtjv. Theoi, aa.ablneyhdad 
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p % 


SstalMMBtt Incpeciioa Saport 
Ch»n®tbBttSPl,ConD^^y.I.tii ^ 
Chan^iiiaii, Ctnoft 


FQ; 30033SS««4 

BIStai£ 02AO/200i 

mSi^; (S/2&^200g 


gafflplingjfiaB'waansedftetesiingfiirH maaihs.PWWFI'iws tested «w3*®06*®MawrtUSiP 
mooc^^ steaAod. Ilteie wss 00 OOS dbsetved diirii^ velidet&ia peiiod. 


Itewuerualtagteeidtewm reviewed fioffi3004tt2O«^ 2008. 

pH, 1X>G, mkatM M teid swkMoxia liiiift. llte onnd ovteitai^ 

eac^ OK point Sir PW Doee e week and testiiig of etch WFI use point tnrtee a weHc. 


AssijpiiiUNSt 

Botedo3i 5$sln» Audfipmeat 


1 A) 3]» doK' andntra pioduotten batch lecindt ind ptcica^ iBcctd*. lliBy lie called 

SHoniflKstiBineioistnttdon 9^ (e.g^ 

b) BuA iaiRiimne Jot of £^Miia erode dot it to Iw tued mdiB 1060 jiDceH it tested fiiraU-oiiteda 
dJsirossed k tbb teport (s w Ktv btbteililai'Veodor {^dificitiett MctioA of ddt nport). For 
ioeoiidag tote that OM to be seat U SPL fbt KIQS p»c6ssi% die dnnns no nnqiM and aPCR test 
oolyisperfiacmed. 

eJbb.Y.'V^stateddittwaitBiBDteiiiwiiNmovedttdw' and pcoces^sti^ 
te Ae fa^bmtqg of die m«n>&ctating process, bk Y- Wang stated diatdxsewu no ioitanation to 
show thst tba ptocest would timove Uitendne. 

d) Bsvtew te?20O7 batdiieeosdi showed shit the pnKesschinigeiwteB made teecsdiag to dwliteat, 
1/0$, pneew validsttoo exexdse conclusiom thit sie diseuisedia Aten^ort (FDA4(3#Ms2). Ibis 

mqiectlon found tiute tiM bteeb teoonlt wet« uiet adequately spedfic (FiM483d3}. This iaipectico 
foi^ Alt cdtieal coamd pcnntefoi foe isaifteatioo process swK sot defined (^A483#l). 
foiitahUity of sonw of the jsocesaiugeqa^ioMit, po^ipfoylGK tado, Slid foe tyii¥Wart«o»& 
wen detenniaed to be defideai during thfa nspectfon (see FDAdSattJ &#}> dtedstian were 

roviewed; fte tiielistofpceora devii£«Lfo«asligadaDS (seeEXIi. 39); QuaSly Ifoit was cited 

(^DA4g3#5) eoaduteiiig raveadgadoat and eonoludng dwro wifocut etsdsg up w^ 

acticR (TOA^M). Yields wen petfinined qiidy St Bw ooocbitUKi sd’aacb AH batek 
BitaBBadiaia steps that aeoessitiasd ealeulatUms roisttdlo aamnu of ‘Vvaililde^ taw a^aija!, wero 
done oteag &B CZSPL total potency unili, A lack of ttme limit for pieclpitafoin stepi, and, 
foipoitintly, die licit of (uittria inte biteb Teecids foruiiag the Ml 'vofate oftisnoian^ptemitted 
the ietdh leected waa dlscoMsd aa part of roA48MO. Ko oeotpsiisoo bis beeo iiia& to foe 

^pScteioa 


e) Is pcoccia teidtigfor aletdiol iunonnt and for pH was pesfiomad. Tbese teats worn used to vadty 

titet tbe ptacats ptemeteis wete achieved, bstedm yalaes waro not ifowroed neenied 00 tba batch 

iec<gdflPDAd83il3'iL'nieta in nmeass teste mami!!Kiitgmen«Ti«nnin> iti>ri 0 «i>, siir> tBrfjyt»tiM^ 
coiqdetioii oft st^ ioei a pasfieatioB aditevWieittpteiqxEdve (see RJAdSB#!). Ibsre ms no 


jmssj^ foe aitet leooil ^teons s^dadan appsated to have bees saooiqdiiAed to fodlitete the 
purobaseofliepsiiaQiide. ' 
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(W?-25-2a0a 1S122 


EMabHiiiaieiitlB^cctioKSspDit 

OianeJhon SPL Craiqai® 
Caiang^oB, GIbbii 

LabstatwySjstaim 


30{»33S664 

tsmijm 

m.mm 


a) 1 Tb$ to da pcritan«**« fef peptW«. ** 

1. ■iiiif.iii v*« AT Vamma liAORi^Aiirtn inndfefffA. Tlteiimb^D t^ftill^wli^iP^MSIKllubRBCd QD 




(FDA483#4). 


Waiv ttatsi to dm ^ m ^niiicn pnoedsn addns^ng file iov^gatimi isd liaidSi^ of 
lasissaiiB^nsMes, 

c)' 



dihBlest 

evaliiito in FDMt^l aid torn tQ be isideqaais meaiuKunMs ibr to poipoae for 
tiiey bteodad, An ideue^ taw makdal eviinittim wd dimiig pnwaaa valtoto 

d) A list of bistonoil'OOSi all OOSs wets celleetad S8) and owiy of die isvasligeiicm wwe 

i^ewed (e.gt 4(^ to madeqna& i&veitigatioas weie cited PDA.483^. liOW, POT potency 

battol vote covaeed M put ^ oFinotidi to nptooasans (sea Qaatily Sjnto seeto of 

to it^Kitt to FI>A4S3#1). 

e) Tlie toi pedbima OSP teatiag. the lidfc of metod vedficatim ibt tbe OSP teals jntoied on 
the was evaluated to was cited (tee PDA483#4). Oto labontoiy canttob watt addteuad in 
the Itotoiy Coito Syatotecto of to repeat, 

Quality Syatem 

a) Tbe fina bed pototoptoetM validedw aadt itoeipiaeleii inlbe TtUdedDos oe tonned is 
n}A483#l&2. nils In^eoto boveied Ae eady, 1/0) pniCNs validatkii, beto* made juat ato 
pilot batoto to Ai re-vataato. nie duisfitaQaiioa Ite Heparin Qto was tonqii^ and baa 
been addceaied la HIA483#1A2), Theetot of At maodketuiiag ateps onpto»y to wpini^, 
b(^ indtestoia of At tt)bi% af As piaeeii, have sot bees ftiUy evabated to is diioiMsed in 
n)A4IS#l&2 to also in tbi QnaKty Syilsm stow of to 

b) The todoesbavcaqiiall^yeytontoiitneics As quality of icconl(asso(aBtowilfceBiA.btoi 
to is iBtqmatoa Ar lefcata of Sm AFL Aaimai praduction renews (A^) an AKBSsed in Aa 
Qua% Symaw t«to of to {qnet to oootaia all trend iaibnaatim (Awl wen so iofpmess 


I*-!* »1» t.'J »»■#»■« Ml {I 


UfAwI iTlF.f^'*' v.,,,|n 


to htoaoit, anew, at emna by QA. Ctoga dooumeis won provided WusAis bqpeeiion to 
have bea nehtoed betoi, ea qipnpnate, Tbe finn bad idsaiitoly, lud BO letnnadi^ Tito t&in 
bad Uatoitoaliy no leorived. Qtangea to Ae prooaaa fatoded 81 part of boA are IdB, 

i/05iXQceasvsUdBttraaan&Uydii>caatadAtoiqpoR(PnA4g3#|)Q).A]istofdevitiiatiswai 
provided (Bab. 59). 

0) Ttto film bu mily nto Ae USP protein ooAod, a tobi^ pMaenoe (or noO ito At n<rtoi 
etoitoan, Tbete wem no test moAods Ar dataetiagpeptida or micto acid ato bonbat of Ae 
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ejPR- 23 - 2 K» 3 B 16 ! 21 


p m 


EtiiiMbkReM latpM&m ita^rt 
Owgzibo SPL 
Clmgibiw, Chom^tiamlaiii} 

Hqpaite Onide Ite to p«&n 8 iri twiing t» ea* ino^^ 

Ciude «a egtaWisk Uw ^pectos tom fl^ehite H^aria CriKte wts itanveA Ai iqee^ pcfiact ■was 
noted OB flte CKK HstoM^wi<Bitlk,5«), sceotding to Mr. W. Rmo aaJ, it wm obBaved to 
rejected pnxtoiefitsqaeQtlyiBwosfeed tom Ok thiid' ipioce8Sftrwatd.Ttefi*mlias 

Bttaj^tsd evsiaatitai tfiwwsi ptooes* ts dieoussed in the Quaii^ Syston mti(» of tbisEIB. 
However, file Mosmtistioa off .ftxfiiBi? , which (iie film ^esahtsstafiie 

APRS, gfibcts potaey. pnd^ and hee not been fifily evehiUed as t pert <^e vifidatot 

exBioise. Ilie vtoor qpaiiSeation program is ducusted in the Raw MattnaVVeadcr Qaall&ation 
sectioa of to Rpoit 

(Q Tlie vndor tpulification pngto ia jblly dikoased in the Raw htoiialArcato 
section of to raptin. 'toediDi^hadc to the wotouip was lepotsdly' aveiUbIt at to B^aiis 
Cito vendois-, to CT, it was opoitadly available fiir 3/06 and afietwi^ Por BE, it was 
{QKSitedly avaihto sbice !>i07. Tbs tomaiidaloed a CbA to e«ih to of H^ans erode pundiaiech 
it was stated to file team to soms CoAs may have ieaD leplaoeneiiia to orittoiiy test CoAi (SM 
RawMaltol/VeiKtoQBaliflBiahineectieerftoitjiortj.'nieltoinaiiitaiiiedaliittfiwiidniMpS 
towttedeaamuaedtobeBoCaBceptfMatoveakdorCrtoiwspatL l^Mr.W.Rinnstodto 
iheyltadt)evorsERtcoii^(ilalal8aaittD(aiyS^annCnideveDdon.Oneii»taacBoffi>arB*mes^of - 
B lot of Ctoda from Cr was noted and Or. Y.' Wang stated to R viias »)t mwo&ed, thero 

was a qoeato abostt cost of to hit (tee Saw Mstenali/Vendor Qnalifioittoi seotjiw of to lepcat). 
e) Ito film did not peitoin tesfiag dudog tteMhiy {Bo^nm testing to vronld indlto h^etitt 
^gcatoon pBodttots. Aoc^tahle jMfBDcy teat nsatts have been obtained and have bean, toad, 
in49ro(Kiatdy(aeeFDA4^{ia),assu|>{^tototwoyeacietestdate. Tbse were no stability 
ftihto observed (see all atabOityditarEid], 74). 


PSI; 3 a<K! 33 S $64 

msto mmm% 

SI tod: mmm 


knowledge ofbqpann at to fitin to guide dediaioaii mto by to (gialtty tot. 


Paeilities at^Eqaipment System 


tOMatoiialflawmtlMinamitotiiQogacaawtidafietoaadtodeficiaifipaaetieevnanfitiBcindadi 
in to wefto pneeitoa (aee FDAdKMB). Di. Y. Wang atatad to Hqiarin baa not icoaitod 1^ 
fiimpem«md.SttoiiiicaetooQma into caoiactvriibto«qa^ainit(l>aatmg and cD^fhtoto 
tato) wnro revitwed to tote vraie no oigeOtoiUe So^lga. fo to case ^ to PB tote, to ttide 
mattol tetf as a potBBfial added aubatafioe, Rd tttal woefi (ifeto to Oiad on nttow vtoreto 
woessat ' cleaning tatoj^arolvnn goto to teea^ to to toito of iwai^aato. The 

FWtoWn 8 ystatu(diakaroSah. 9 )wareiervlevtodutmgtoin 9 eofioB(Mettonitoty 
Cttoliid^olWisecfionofliiiatapQEf)aiid, tolificallo&iQfbcmatioawaatnvtowedroddemitototo 


, ... St.OB^, 


mtoi98ddtoto8roliifioiKiaedtoptodncsioQ'(andiiiiikedontooBta«iMaiiiBrside3k 


ISofSf 
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P /V10 


GttsbMncptlatpectiBB 

Chssgzbou SPL CotBprayi bd. 

CJjmgiboi^ CUoa (MuBlsDd) 


FEI-. 3(M83m4 

Eisisrt: mmnm 

EtEwt 02«j62008 


nitiJset awi in fl^B) W <iatt that tw not Vs[*> Thm were no taMjmter vdiWwis Mvieiii^ 

eUs tepectian. 


MateH^Systma 


ewaud ia Wiieotisui- data wa> oM pictvided dnringUiis mtpee^ (ace EDA483#U}. 
b) 'Hie mdor ipaUficatiaa lyattai fix Heparin Cnide ii dMeribed io depAi in the Saw 
MaterisU^oidffl' Qvoltfioatioo iOodoo of ASi itpott. Cnde wu pniciiaMd tgaiast at 

tgited qxM apedfioidion dist kdndtd the acBM of dw Mine TvodtiliOfM Slat MHdd be used &r die 
hepann. Ihe wnoen piooMliice diet qplied to veodan of suteriils odjar Oen the Hi^ada 
Crude ivnaaJwiBviewedfiixli. 14). The eiiioeeedaciumeotstiaa&r each s(^;ildier that buditag^ 
sinasiWW reviewed do^ Slit ieraectweLNoia^ . rapier hai not 

chmced.'nnoooditiaDaf theihubeenrelume^pirtiaUyvu^ftomiifedactinito 

the wBiehonae was not itcoided and thii was cited ee » deSdsDcy (FDA483il8}. TU> ftm doee aiA 
audit the vtndots of oSiet matcaiahh accon&ig to hb. W. Xnaa At bast one kt of eadi “dbei" isw 
matetial was tested against iu; CZ^ tpKd&ation tniually, according to Mr. W. Knaa, Thera wai 
DO Mieatioa dut “c^at^nw matarials wets podiased tgrtet ao agR^ r^oa qreeUhntfoo. Bjw 
maisiia}iitveali)tyiecDidkgdi£dencS« are noted In PDA483t|l8. The leteit dates fertemnalatHla' 
were only OD die container aii4 accrmfing to the Waidiouse Manager h was hit m^pooaSnlity to ■ 
have die taw loatc^a retested befcta use. lab tfipa trith raw material sainpte teat data Ibr ‘^othei” 
t a a te r ia l ^ ware not avaflabk to production aa they aiataidiciiged goods, ptodaetiontriiedcjpon die 
oontamsrkbei. ThewardKauebadapottaide lOCllO’ sampUAgtent 

BEFDBAL8 


i.)P ari«g{eg maimaimeoBtart with da API was PE bag. Bf.Y’.Warg stated atkflie tegs tww 
hm n^ inindiaBfinipany from and were the same taps as those U^hySPL far dwEtoaro 
sodium ISP dat was taodact of dte 1035 !iK)cesa.Ieat)idbia data nns requested and tcpot^y 


there were so lefiistis dntiog this inspeelimi. 


AfORm.!^ OBSERVATIOfe: 

1. Tk«a tarn been ne arftieal praeesdng gape tdantiSad flir dia Hc|MadB Sodieni DSP 
pmUtaMmi pneeM, md, tbt repeated end efictatrauvid of bi^ilthA ntdi « pnt^ 
nadeetida, vinia, mdetoria, hacterta and heavy metals at tbs app i n pris t e , ipedfied, procass 

stspa ha net beeta evateated. There wa* w npw fbr anBBal HAP lest renbi swabHA 

He ia^poviiaeBti eSbeed by lemovtl (rf a raw BgnU absMbiaee test ft 2g(^ a batd 

dm lareaaseaa added, m^achiageiapHSirtte itqpiad 

eaMos coneaitiatiim and parsawter cbeagNi, approved w » 1/OS ptocea 
validalloD r^ortfirrKpatia SedhoiUSP, were net desmmflb'ated. 
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'#ft-23-200e 16-27 


P. 10/18 


ErttMwlwitat fospeeii«B Rep«it 
l-lmnglji iTur SPL CompiUQr, Lld- 
nimpthim , C}li]ia94s)Blm<& 


m: }0S333S6fi4 

BtSmt: W2S^Wi 

ntat 0206/2008 


2. This* kM keen ■# praffle ettabHihed fcr HipMbi Ss^ua BW ani no w»I»«too 

tuc decfwtma daring Maldlity pnerara toditt. 


Dr. Y. Wang had deaetibed the taiwiiiit* ttSBovsd hy die CZSl'I pioceia M (see Piodi« CmwgB 

see&m of 1h» 1^01^ M paotran, heavy aietols, v!ni^ naeleofidit hacteria, «lD«oitta, OKKWWten 

giii-firty-ii, and tow mrfadilif BflP'pcdyiKMttiidBft (sec tnft Product 

Cinwiags Rnceis Hst m dw PrD*«t Coveasgs section of di» iep<rt-flB i»B8iri»tioil leoadts). 

Review of^ 1/03 iai^ ptooeis vaKdatioa S» 1060 (Bith. 42A) showed d* H defiMda 
ihs«ditlsoBStep,die !(tq>,4e' ■ itep,dn ,sl*pa«dllie 

as the o^eai st^ Review of die initial Hspam 1060 pnseH validatiDil C&di> 42A). iggxovsd 
I/IB, hadaeceptanceeataiaasddlowa'.flM. _ step was to RMoveprateifi, and dial 

ffid. wMddbendtteedtoaadi^DSf inoDoga{hnqii)teniatas,alaag'miha 

WobndcnseiaetiQato' ^aaddeeolonatkiawastohtaduevBdsadiaeuii^byan 
Ahsochaace values all Kotablyid!sail)taaeat260lDSBDd280niBw«niiimit(sed.'n»finit 
im Sim 1060 bairiies. The rqperi showed dial the vaUdadon esEiBtlse was q^aoved. 

NoUdy, ibaaceeplsica odeeda did sot associate dM inpnity aonoved » the aperifio st^ widi die 
step haelCXcn^ oft batriiieocadfioin 3004 (Exl)u35)a]ioweddlittlieto was an \ltep, 

howevei; ft was not sdectad as a critical step. Df.Y, Wang had stated QbI. wen 

itdacedhy the aoooBpIiiitimgit of tte <.step.hi-piDe«silectaaa 9 >eaweienM»inovtdcner 

tiiatst^tosfaowdiatdiestopladiapnMnuwhentlia' <wenaBWaIIyndiieed.hi 

Bddilkiin,tiitnwasiiaeflh[t 1 oidenlifyorevaliiatedtt i,exEa[ltiuiiigtIuTR9Ptest,s 

limit test 

AcBon)iiig(oDr.Y.Waqgwastep(oteia«uit)novedainiiastqi»;fi(slaita ' tsl^ 

aiidisaoB<%atdia(edtM^i iiap.Theiivpcoeesatest.Nfalti^peartoiiavebeet 

ba^ on the Nsohi ofbodi seeps; the sfiksdvema sod affidenoy of the ailiul ^ has not baas 
msasand. In sdiSlieo, ibett has been no sSbit to validasa the paooess of lenMwal, fte seven hones 
(e.^Bxh.3Spg.U)diatittD(dt«o< he ' 'sohuSen. 

the endotooddiadoetloi was riainied as hqfienaig at two critical ttpa; the.' it^aoddto 

seep.£tchofdieseilai»iim)ivedateasliiatRiia,ftr hooaat C(e,& 
BtdtSSpfi.lTl.lsdSn'tii*. ' 'step.' aMncaieacdoafimevr^ailawCthe 
cautbinisao{de6>ed)iddfifonof' (e.g.E)Eik35pg.23Xto<peDiihdie'seacdist'nie3-6 
hoscieaetiias dmt was not cUteged dioB% ftt vaEdatkav airi was ^ date it tskes io 

qnaiiAtfae; itep.Nb^i^diaaewaceiihpioatMtBiqfleetricQiaftiicsadlri^-Oiepost 

.triattBSwaa ■ iandpiitllBonilisjUierpnat-diapori InnxtanimspH 

si^ntedaiid vaaaddadtsi ' sfixbep^tliemwsasoteiMdlfoteaiaapiiipaaedfti 
is£cste that oidetaidiis wen deffioyed Or lemoved hy afthet die leaedoBi themirives. or die peat- 
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16:29 


E8taliil*linffitlii!V«e^a lUport 
Chang^oc ^ Coo^w?. iUd. 
Chaagziioii, OaiotQi^dmi) 


teBCSoD wotk-uj^s. la aiU&m, tlie aampliog isefbod mad does sot alHoioste 0M posiS)dtty tliat did 
.:3snd i^e{S' BOV t^so lave chugeddttmdoftixinsmoaBls. 

lie abUity af dis !B»DeM 10 imove btetiria is usoeiattd in die -vali&tiQo lajiort to die 
tiiddie 4dieps.l1iebi(bdBtfaeiemov«I(^bK«eiMeoifflaiiiiaticit>BdK«esf^is 

ootete^.l1ie{0J(01ilbai>‘>>>(«>g-^35i)g,31 &32}«oak]^e»!asi)attoffliefiml- 
«ep>id>oftcriMRtep.tmtitcomosafterthe' aodda (t^.fiiaddIti(»>,dM 

bacterid CT»liiBicogidi.42Apg, 5) Ailed to WBttBiBfl the lypeeofeeB laniin i tig ntttitnii^ be 
tspecded to be iMoiial m the Hqiarin erode raw mtteriaL 

NouUy.ioidimctnrariaDeidranovdwusotaddrMeedmeidieifiiu^diemMillABprBceas- 
validation, siHto toe newer 1/05 praeasevdiderioB, llieeahaitnfiemdxariviidiiiacihnitHmai^ 
imovd wee leviewed during lUt inipeettoa CBxh. 23, 23^ 23F). n* pioeeaa ewi^siaas Pal. 
22) propoeed dint ihai flw viral etudes perfinmed in 2002 33A3 dt Q, 1998 md 1997, be 

Is tie 1060 pnxeaa. Me. D. Kwiadcowala stated tout flie CZSI1> taatnid bad never 
used hii» send v£dinicrivtdiaii/nnu>valstndle$.Eidi. 22 showad that fiteptocaraes 1035, 1(S7 
azid 1060 wen die acme enujrt &r & source materid. Dr Y, Wang stated diat urate of ibe modd 
vunses used sdeeted for use in fits studiea had is&nidced Ota Pfi^ viras. lit&S i)Qi(stedfy.c«u$B 
fig Blue Bat qndisine Out kilied hmdiedt of riuMsaads of KniBali in nii^20(17 in several Oiinew 
ltosvizK!Bs.lli«npann»de clear tbit 3 st^ wen oridcalitevitdinsctivuiQn: the a^die 

Air. hrandlbe host I steft. Of llbte^ at C!2SPT^d»c nTrwtfmiinwfeeiMying 

instracrion shows die .tlmeiaDgeof 3onra(E9(b.37)and{he step tfanc range 

eat ]niu*(Bxh.37)»liniedsaaipic intervals of^pikcdinaterials wen used to detennine viral ' 

deiidvutioa When I aaiced Ik. y. WsBg if Ouse st^ were tiu criticid processiiig stein ihr the 
C2SPL tnarni&ctoriagprocess, ha stand Offt toey were not toe oitied st^. 


p 01 


fEi 

BIStatt 

MEnd: 


3«9£t3S$M 

tsamm 

02/26/2008 


As &r as nmlaotides aa hapmitp A ooncened, so DMA. tat Is have been dons on fb^isd pRduct at 
CZSFL,accatdhigtoIk. Y. Wanthas^that miclMtidasshonldiMtbeptesank 


The l/(6piacemvalidstion Medto esiahluitBssniaDceriiat the purification stefnacccmadiah'wliat 

they we putpofied to achiaSB. 

Tlaseattdprooegtvdidttte study pafcQBCdtEduaOwappovBd mi 1 ^ 
42B}sho»«ditntdra«astansrit<9(>sedAlwW )aui|@2»( ^ 

wastoheej imhi B t edOiatitesto^tnaBufatiluringiastmetioa/MftwiBmalannMtnffticii aHji^ mi 

S!ceici36,dieywtR: 


'Batdisizeiac»tse(iD ofHqMriuCiude) 

-rihangeto ' fafler laddilioi) 

-sddedfiit: (Step 

-speotfiedli9Bkcan«ei«atiiaiht lyopUltatiaaieliiriaaitnpin^ 
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EttaUi!ta«it&gip«ctlMiB«psit 
Cliatedoo SPL Cookoff, 144 
Cbaugz&Mi, Chios ^iaisted) 


PH:' 
SI Sts4* 
HEa4' 


3003335^ 

wmm 

02 / 26/2008 


-new fteeze dryer pawon^cis 


The MI change oonli»! dooinwt (Exh. 42D) ahowed flia reasons fc 4* chB^ and staled that the 

addeil step'OMteiedaoebBpniitiea.lS.Y.Waiyjttitedfiiata*: 

;■ 8 sdftata»ooaditt»BrfthB ■wejehetterat; ' ',huthejhited 0 iatfl»finaha 4 j» 

to show flirt ftisr^^nshnenttofte process wM as rfBeieat««lo£S!o 8 vB a the old 

ry V WMi g ntmwUhatflie itesainedhehindiaflie ntaticBffidflirt 

toe. ' tempred them away flam thehepttm. 

Tito <l»i|e ctrttid docnmert (BxL 4 ZD} Bln stated fluh wifliort flu Ahsodinmi toitaia, 

Hppatm would he eaakrto *^ 1 ^. 

the acG^rtance enteria woe flie smu a flwae flir flie pnvioiu 1 /03 proeat validatiom l^xh- 42B 
pg.7).w^*tWctitenaatoM.TItot»procaeian9liSgttaadi3edrtthe»!W '-rtefand 

flieftn iweroeI(oaani|rie4Thehi-pro«a('tadggdoaaiiei>flyiBEhid«tw 

Absoiharta value at: .Dr.y,Wang;«iaied,aiid'GhepiDtoeifl(^)dL42Qrtiaw*d,fli«tAeie 

ware no cdfltofl idanti&ad fti pioeaa vaHAtion pitotosa- Uto Fiotonfl staad ate (Exh. 43B 

2 ^. IQ flat the C2^ Teat SMhoda ate USP tart mefl^ and would be used (hr the aaalyaa. 

The procaaa validatifla report ^xh. 42Q eunmarized teflvitlN anXBal flus roaouftotasB and terting 
. oftfaneHeparinSodimU8Pbatidiaal0S0-0M1007,i0<(Ml4-0008aidl0«04M4^ 

Ruan staled that flie Iota wens reportedly aeot to ntaiket when the 3 toODflis aeo^oated atability test 
results wete determiaed to be aceepcable. 

for flteprot^radiKtiQn, daeolhnflM, oidotcniD aadlnabiitdch cmclniiona drawn by, the i/QS 
procesa validation QBirh. 42C pg. 6-7), fiia iaadei]iiai!let of die data cifllecflaa ate fliB wne as fliose 
eefltessed above, fbi the MlSpiaceat.'velidatiaiiefiixtKeirtil^, die. saacluaiiiadqmin 

wassBipriiiiigisfliatftrtlowedttatttirty'wemgEmeiftsrthe, ' rti!p,.caotiatytoaiei 
st^ poipoaa fatfiatnadoo flirt we had teortved fietm Or. Y. Wang. 

(hi2/2Q/(^, thr. Y. Wang stated AbaoAenee rt 26Dam fartmted flw amomU of sdetootidea and that 
Abatabeiise it 2g0am hrtdeatad the aiBOtfflt of protein and that flie teat had ooBto out oiftte SBOpean 
Fhsnaoopeta. On 2/21/08, he Mated that ha had been nflrtdMi and the rt«o(bnoe rt 260 
the auount of [xoteia aod flis absotbanee rt 280 Indicated the amount ofaodaolidea hi flieisw 
natsciai. FOrtbeAP^ bn Y. Wang staled fliit he dd not know what the raeasstemartteaeastoBiet 
at. was aetniUyftf. He slatKl flat toe Ahsea ta pee teat waa not dene latfiiMirtl AH became it 

bwl ito proirtn nr rnieleotidu in it B was noted Out thoe was no aUeibancB ttot done on die /UH in 
flffi steldl% pcogoun OEbflt 74). 

The teUe Mow abowt that tor toe An lota aaotpM, flte raw mateiiai lot absoibance -yaines at 
SflOnm in 2006 and 3007 (eKeapIa-to(h.79} tor Bapaiitt Crude would art meet die i/lK ctoa^ated 
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P.03 


Ettdititkmcat iBcpidiim lUport 
Obbi^ syi. Qanpiny, 1M, 

CbaaedkOO, CbiaaQvMUasd) 


FEt . 3l»333Sfifi4 

El Start* mwm 

El End: 02/2^008 


crit«riaof(» ii(Exii.^pg.2).Al8isbott9m.offl»ttMs>n>t!>BiawiiHWialAl»soAencMS» 
■iiWiim aadvahMaftffnaifiiBterial Heparin CtBdoioteiatdia the i/05 y|}fdaito(B](b.-42C)i 
ahwo fey recei^ng aisasbcr Mily (Bxba 42C pg. S)* *n» liHe that the fer tbe 1 /05 process 

^(atidateawisaxarld qoidity. the ftbcortjAOce vihiei tt 

above file «bs<d«ted specifieiibn, wjB ai^ iqsasatlative of fte i»w matraM, to Htpatia Qttde, 

dtai was eurrtaiEy consulted acc^itablB wilt; ibsotbance vabiea of abaost !! die Bona. AIm of note*. 
dsB&CoAa(^31)diowaetitttla(hcab$isbao<»at260of. uidnoia&iniutiaatbotit 
abaodMnee at SSOmn, 


C3t 

•491 bis^ 

hwMteU 

RfanAJ Rtir 


KawHUBlil 

StaaM 

Number 

Mate 

Lot 

idMcdiiUt. ^ae^sk 

Ut 


«S$»D 

10504S4XI30 

CS9-509050 

0.5 CSP-509059 

os 



4SWSI 

10«Mt7-«0T 

CSM0910I 

. U CSM09I0O 

1.6 

09-509(89 

1.5 

45S752 

IMOOMOSa 

CSPO0905S 

2 CS^509059 

1.3 



4Silt35 

10(>(M<4)051 

CSP>5t90S3 

U €89009054 

1 

C$9-5»05S 

1 

«9754 

1050074)013 

CS^70900a 

1.7 09-709009 

12 



4S975S 

105(M>T4»29 

050-709034 

U CaP-7»03S 

I-t 



45W56 

1050-07-01120 

CSF-TOMSl 

14' cBs-nieii 

1.4 

CSF-709033 

ta 

Asrtsi 

105007-0051 

CSP-709053 

1-5 Cl»70fl054 

U 



«S7sa 

1060-074)0(15 

C3?-709ai5 

15 CSP-70M99 

1.1 





esp- 





«9fS9 

105047-0044 

7«90!45II 

00 €89-709049 

1.4 

CSP.7090SO 

14 

•M9760 

I05(M)7-00» 

CTOOTOSU 

1 00070315 

1.4 



4i»f61 

105007-0027 

cap-709029 

1.3 C^TOiiaSO 

lA 

€39-709(91 

•14 

«9MJ 

105007-0010 

CS^709I)3S 

1.1 00-709035 

1.2 

€89-709017 

1.1 

4SS!70 

1050-04-0005 

09MQ9030 

0.9 €894(8032 

0.1 



4S97»4 

1050070017 

CS9-709013 

IJS O8^7090M 

.12 

CS9709015 

1.4 

4S9765 

106(MI7>0013 

CJ^7090JS 

1.4 089-709015 

lA 



4597« 

105007-0015 

CS^709010 

L8 CS9-T090n 

It 

€^709012 

18 

4SW«r 

1050070025 

csp-709a:a 

1 CS^709a29 

L3 



4SW« 

1060-07-0014 

CSP-709007 

14 C89-7D9010 

IJ 



rnns 

1050070023 

C8P-709031 

LI C9-7D9024' 

M 

caP-70902S 

IJ 

4»W# 

106007-0002 

c»mm 

1,7 CSP-7IWK7 

IS 



4SW71 

I05007-0021 

CSP-709019 

14 cst-mai 

OS 

€39-7(8021 

U 

459772 

105007-0009 

cap-709001 

14 09-709002 

u 



459733 

1060070025 

CSP-709a25 

1.1 089.309027 

1 

C^-TI»(S8 

I 

459774 

1050050030 

’C3P-509045 

L5 CS9O09048 

&6 



459775 

UI5(M)5O0a 

(3^09054 

1.5 C8^5O9O0 

u 

eSPOOKK 

u 

Asms 

1050-050045 

009009071 

U CSPO09072. 

13 

esf^ma 

1 

mm 

105005-0049 

capoojon 

1.9 esFOOTOiO 

U 

€89-509082 

1.1 

14»vit 

1050040007 

SMMlOmi 

U 8X04100033 

1.2 



Wval 

10600400» 

lQ«)410da23 

U 808)410(124 

1 ■ 
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f«!-2s-2aae leisa 


EttiriMnat lns|i«c&B S^rt 
Ona^sheiu SPL CoB^y.Ui. 
rhangaha n, CMBa(Munbad) 


lOffi.444009 SNMlfl00» 1 SKWOOOU !■> 

It tW Ibe compcoB^ «Min1wtifle to ^ AbctniMuce tt 260Bm is Ugbir 

liian in file mw material pioouwdBidmediaptodoetiocbefeBifliB 1/05 'WMiHton.Tlifllii^ig 
AtiSQ^aoGa tt 260 , if of anxnmte of piotea mfite tewmteriai, nugbtateo 

ttasdate to fiia niawitectiiriiig procett and the ability ^fiw pocesa to lemow file added $n>t^ and 
ofiia cxoda Is^eejs cooiptaiaita fitat mi^ lie aaaodated witb it 


FEt S(l«33356« 

BJStwt: OMOQW 

EIEod: 0206/2008 


Itie new {Bi& 75 pg. 1) and (fid ^xh. 75 pe24) Ijnpbiloatioit eqai^ment aettaiga andparameteni ' 
wete collected and ^ mis dacuasedwifii fite N&ugs afPtoAietioiimd fin Bngiwar, K&. Wang 
22iang ItqilieaiedtbatthetBigoniyafieiiioyalofwaidrwiaat 'Ciafi)ei)ewpn)cc«.Ilataienew 
diowad Aai the old Cyda left moM naidsaj alcoSel on fhepowder CElih: 75 pg ^ Mi. W. 21)0% 
^tled fiift fite opetaloc had te go to tlte back of llte A steer fin oaxt Kqimtial kte 

tlm lyopidlieB ccBjteil pei^ He elated fiat fitne wit no aaftwata tvhiA iBccnded the aatlhigs or fite 
setdi^ chiogea. Iltey wete'eatooed Biaasally and then was no Kcoid df whte was esieted (aaa 
nM4g3 #}). It me noted teat eadt batoh lecord nrienmd eomainad a diart thoning file leootiled 

dmadeeapenitiifeAffieuHm yeeaeaTemafite mwfa (timhg tyep t'OtwOtnn VwteKly^ tb*** \uaa „a 

todiBiBseralbeaei9getepatfiieeDdofltie]jD0ii)}zatlos,ctesigiiadtohaldfi>epowd6rat Cfoti 
liwir fflhunuffl time (l^A catifieato-'Bxh. 62). 

TltetyopfaitizstionFittofthapiocaatttiiderwetitpeifiMitinKieqiMdificatiaBfis'fiiaiiaetd’diHiseent > 
len^iea^ aad tbne iwt^ campaneiijs. Or. Y. Wang atated Out bo did sot haoet why fils 
ooacoaltattoB of the atfinfion was expicesed difihteafiy in file new ptocesa and diBt it and file oew 
lyo phiHe ati on pamtieten had been evahttted at SPL and thought to be betts-. Ha did not blow the 
popese of the changes to fits Ijiophilization pFoetst sod fitoieaecns for the diaagoa WHO not wntttD 
oe ettplaioed te vdiAtiaa doeum^' 

tlu aoinul pcodustion leeiew &r 2006 stated (bat file MV Frooeia iBCidtod yiaUa of API 

Mccaqil^to 

B was noted that dm Oecti&etB of Analjaea (CoAs) fix Hepaim SodtniB allowed a two yen 

iatottdate(«gB]da 80). l;CSO Blown, aita!dl:t.Y. Wang what md^d^ndsHeptoinAHaad 
6a slated diatbaa^ add, iaiBaicah.atlWM add and agyaieaconldbeniipec^tn net M ibrniMhiita 

He ttattd that fite active jAantaBoratisaliagrefieot (API) Hqpann bad bemacMiadBttdO'yetta and 

fintthel^poteaoyteB^aiBOlogicalaaaayCBidLdfhdtiMndd-lOKeaw^valiievaDatiin, was file 

teatpeifi«ned on aged smiptea of toe API thd went and iuBl bees to fiia st^flitjr pnigmra ^di. 74). 
Itei otoer teats peiftanad at eadutatioB wees lOIA pil^ ^tpaaetiKe and Yota! MeiiMil OnBt He 
swed ^ ^ potsagr teat aetood did not measttre pote^ degtatoSai jrtdi^ of 6»aiin or • 

impnitiea in toe hepiiin API He stated tost toete had bm no exaintaatioa offamuiBy fixit may 
ahow-np in toe AP^ siKto as by a toned d^ndadon atody. SioiiU toe AHbaoomB dMiaded, toaa 
wiaaoteatinatoodatialBasa(Bidi.73)oreDtU)i]ii)r{e.g£iib.7^e8t^iahedtoi^teiditotoa 

or to meeante it's amousL 
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fiPf}-23-2a03 IS’ 30 


P.05 


SstatliiMncnt 

CloD^usu SPL CoQ^yi Ltd. 
Chsogt^iD, CluiiaOSi^idMtd) 


M: madsm 

Sistat: mmm 

BBid! fumimi 


pjovid^ ^di. "Jd) aaS I8w iWa was ^ ctedied by befl) Qismist Go aad mysdfi 


Dr, Y. WHig sWed sit»e ** fit® **“ ****** *** 

sfaMi^ statiai^ 4«t 88 taptnfty pwfil® fi* eontait was dearfjr osf^tdBd (see fDA483 

#4). Be listed to taeterial lt»d also DB^ be indiMtM 5y Ixws ca ftsiag »t ratate, ttee fiie 

API was fa^ioicosnc. 

i;^.Y.WBBgstatedtotegtingfiM-Ht(Udd9,Autilrip&toP«atode(|iAF)wassieitototst 

CZSPLAPIl^SPl.tbetEstoweteintTrovideddaiingdieieipectum. 

the IffldpacaaB validation fefledttitfantiiy jig ■aribBtctofflg AH to tni^ be tjangedtolg 
ae law law inahaxd'Bce(to<>^ to the aew pRicess psnBBtos. 

tViaaiitadfiqraa idcDtiitoto ofpiocass intpeiiiy aadtrfptoto degndstowpmtyttte 
in^vemest ofiind by fin 1/QS approved fsooess and to dHl% to toeet toeteocM as d» 
pr^ct ages hw hem liiniiBd. 


th: Y. Wang; statad to dw (zitto at^ woold be MctoM and to * pmcaia validsto sraold be 
raototedwltofi oixto Iststedtoiii 90 fiwtaatofi’<’t><toiC{i«iiteoopaieiita, agme to 

wBrea]tea^hKiiimbeinotudediatheireva]ttatiaD,iapcooeaa,attdnieaBdoaatal^ty, 

3. Tie ataintotaitqi faatnietlABg Ibir Baptulo Sodiiiiii DSP ate bieenqilata ia tto dh^ do oot 
jiKdDdeadauxtodMefaiaaciMlaaaitotooaaofaa idaoriagpniceidiicitapa^aey 

daiiothtoidetoaetiial,iBaiaia%aat«to{y»phfltaaraettnqpa'atBmaiadtteKaaiit4 - 
operatarobaamtowi Midi m levd.aaeaaenjiiaBa, naedta eatenbaui^ dBriacdMpseifde 
step are not recnrded. 


Thelackafawiitlendesci^QnfodiBaetoaiwatiiigynoficefiittlie 'Bdi.49)was 

dtsMWin dM PnadBct Cmneogi aectisB of tUaEIS. bfr. W, Swot itod todg pneedam wtndd 
6eiiiadeeiaar.Notaldy,theieinniio1iiBeIiimtfi)rtbe opeaiiiiaaspiiftctoaiidftey 
iKdiidedtiqHdvwltolxpaiiniiiMkwbitoin aadwiHii 

(^exaliautoueadytotiksinto boots (t-g^Ex^^ 10,11 &22). DuiUconapann 


dsr switdnag and ciaamog «ut die e^dpato to net been eyidiaied.' 


the Iidk of leeocda tke aetsal aetdiigs eotend Into tba lyo^nUzat baa already been tomaed as 

ptttof roA483#l&3. The Ivophiliztt was the oalv toed pane of SfilpmaittmdieBrqiiiriii 
l«iinto»]^x!«».13»ueaiidctomigin)cadiMWBaiHov^{:^51)endttiwtoD 

iiroceito did not dasaggaaeoidkBeaiBafeiiiatoiiaiiiiy of Mta psiameteir titffe eqB^yMat 

l^.T.Wii^ stated to^fiimwoiild be pi&diBalngsoftinwfia-dnlyopliflizar in Vi^dta 
sedingi wiKiUbe Sbie4 
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EriidlilttlimeMlMptetiM Bipwt 
Cbangzhott SPL Cas^anjr. X<id. 
Qaag^o, CtnnaPadtoQ 


PEI; 30(O33S6li4 

HStut 02/20/2008 

EIEnd: CSaS^m 


ft was no»d iJi« a» lescfiM toea to tl» tetdi tecorf wet* Mtodly ogseasd wifli » mgs of 

tteie, ISios wss M towb to rnsnoftotojing toitaMtoon » tbe cpeswr Sar 10 Bje ttw 

short toe wid ftr whw » tot toe aaction go tor Om Icngar tto» pedod- Fot Wan^ fcr Oia 

'stq», to isaction was heated to hcmrs{e.g.E*Ii. 37) and ttei cooled to Ctostoto 

{eecttoftThe *ii)to«ehB8ttogitep(e.g.Brti.37),aailtoi 

sttpwas atotieatoleii{;Si.(ekg.E3dL37).Teaiperatiaea^toa>iCBletoctioBii(paiiii 


steps a^ iapetltodlar to toae st^ tot use heat The fflaui&otgiiiig jnatiucttoD etoo toctoded e 

sto ’nhen to hcpeato paste vrw disaalved to tinspecilied IkT.WFI. nearto ead of to todto 
'ate to lyf^dnlizerto^ sohdon me itude ^xh. 37). WFl at to &m waa tajiitod^ctoabdiig at 
betwattiSOitoOO'C. 


Kevlew of to nprooMatoj; leeoids ahowed that API tot #106CM)dO0Sl ttas lapioceesed floia an 
OOrlowpotBnoytec(Bah.45).TliePtadac1u)aMaaa8erataiedtottoto istep 

^bth.45pel0XtoiiBOOOtai.' neceuaiy 'paacalctoatoitoeiitteiteatobatoacaiid 
Tto PE tag^ vDfteiw toes te laato had been uaed ptto to to leceot Oo'tnseto toataOatiaii, to toll 
if to toal tanle votoott «aa ledied Wha I itod sbont to otigna of to 'vdunw used to to 
calealation (tot hsd a ctoai out) be stated tot to volume of matadal dm tns otigtoaBy in to to 
ST'l ta* ST-2 tank ms observed by to t^entor tom a leved ioficator and to chart (Bah. SO) mts 
used to tiaoslatD to tank levd into t taalc vohime It ms noted tot then; were no Ite todioator 
resdinga to to batch rectads (e.& Exh, 37), 

TU) otttrsnto 4pnved taaBstotming biatrsdioG fbi lot #1060,074015 d&dt 37) 'was also 
tocon^ete in other mys ittdodlng: 


AftotoaddttiQQof: :(e.g.Bxtu37),tote'mHiioveti£eatlQnfli«tshtoteW8s 

eddeved. 

Coidet of aetoel lebeliiig mie.iltKtod to to Ficles^g raeoid OSdt 37 pg. 31-60} md not Ubet 
spedtste 1 ittod to Mr. W, Kaaa dm tetiial Itoi copy tould be Approved labd teapltos 
sid hdxl ^nciiaeo i^MT -was piovided ^(b. 3^ 

Alsoofsote: 

sto^iadadii«to ,aliamd>BitoiiBnBtmUiigti]mCiQ/f toos) 

'WtthimmBXiiimm.iypiial settop actad times were over toaqsfhrtot .Iherehae 

been DO tmduidon <^to artflim toes and ttodair or not to purity of to reacdtaat matod 

tteges. 

tonBostgr toiita»i it fl gtBBagatq)Btot inidn deddiingeetod>e^ dfasoisttoQ,towoidtoM^ 
(e.g. Eadt 37) mis Died widtont a cautoitty note sboot to tot to to pr^ct or tidist ptopmeteDt to 
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EstthiisIiiBeatlM{ie^«Be|»iirt J®: ii»333S«64 

CS)angtottSPLCOB«aBy,W. ElStKt (S/2<V2()0g 

OwigzhoB, CWBa dSMuSaad) El Bint W/2S20M 


■wihii wtnta the JiH clang»d is secan^ished (e.g. ternpwabire). Itt adifitjoii, jt was noesd tlali wWe 
thsbaldiieaadiMdsevMalniaciifte »4juMiBoas.aiey were not obssmdi^ 

volweof art wwinccaded on nsin^e line on tlttbasdi steels; no iw^pttatMtswKe 

atachedtottebaldi reeord. Any interim pH valnes obtained were lost, tlong ■with tenaaBBtsi 
(H volus^adted. 

IlnY.Wmg stated Azrisgfle discos^ trithmfflisgmjeiitritsttelyi^dnte'satoiiBtoiqipate 
wouldteiastallcd sbottly. 

4. Thae tea bten no test netted v<attl»lioB perfitnneii ite tte retwriedtSEIert 
mroftB OeteniriaatiNi, FntclB tad Toul AndUe lificrteld Co^ enido^ in 
. teptriaSMliBBiVSFMdHqaniBCndeiuterids^toitewaatftoBteaadtai'eaitMi 
tuuter anuat eoadHiaat «C In idditirai tiiere & M TOBtliM test ftr reddne sannit 

atttetliBeofndeaee. 

Itete bas been no test netted'TeiiEeationpatfbmiad&r die npoitedHSf test meiteda,tet^ 
OMi. TtiA) en^doynd in teeliag arHqpatin Sodiim HSF (AFl) tffil Hepann Criidfe, sod ate> no test 
melted ve(i&catl(» peiSiinite Ite Em l^itioga Detcotrination (Exh 71 AX ten ate Tote Aerate: 
MiotebU Const (Ei^ 7SA) tued %r tee API The ptoeedufe firiioteed tor veri&ouion was called 
assay suitability (Bxh. tl). bitialzeviewoftee veiificatiiaidataprDvidad]B)oai])todii>i]aiiyter]SQte 
u)iteBiatioiL&&>Y.Wiiidstatoddi8tteeyl]asaliaicdallt]iBtlteytedTriteiu. 

Test meteod verifioation intennaten was provided (Bite. 70B, TIB & 78B) and was deficient For 
fte Iteragsn ate an Friitete tetet, tee data piovidsd (Bsb. 703, TIB) appealed te te tiaisine 
isfoimation: ItstenteteKtmaaaljntebadpaitouriaieteMtnediodtecanliitgteitewiitteitTe^ 
Meteodology (TM) and teat tee test saa^s) ted passed tee tecta. Ttepratem tret Matmatioia 
pnvidte i^pcatte te te tettetg of tepiocett mteens! ate ttttiiig of APi; aU senqihs fiom one 
bat^ Hb analysts did not teat tee sane Stellas. Tbe ioftciBaiion provided no inftnnstiflit dwut 
tte auiiabOity of tee test tet tee items bmg teated, ten is, tee aecairacy ate tee imiit of dneteon. 

llteiewaaaoiiidioatioiitbatteeipreseDroef^oteiBinafiaisliedpnidiietiiii^woiddijedetenei^. 

nor n ndte level it would be nwly delected, and, only one batcb of API was tes^ no 

Onide batthes tefted. WlHO 1 atete licFir nsadiprotein needed to ba proseiri ter ftei ten to 
d^ A Dn Y. Wang Mated teet teey ted voifled tee teat meteod, beeaaie it was amp nmteote 
bet tee Em tednot done test ntetete validaUoiL to &d out tee limit of ^eedenfo tee meteod. Hie 
iitena% ter use of tee Flatten Bsetete ibr isipecesa tnl^ sne ebo not eMMiUelied, dam fimn 

aaly non lot was gateeted. 

TbB Naag^Omamiibawaiadk<ii^mMiweiby*p^m^m(aDotitstlbm.Affto, 
tee vmifloi^ inteiiaaiioa tanvlded CSxk 71BX abasaed teat two anatyate oould teet a tanvle by 
tee 131! ^te. 71A>. Tim asftaiBatieo providad no iuftsmadno texist tte sahtedby of tea teat tec tee 
ttems beteg fasted, tint la, tee.aeemaey andpreteteon. T«» API Ima wete feated; eatet anatyntmed 
one lot NateUy,wta8Mliad filled ttetaat is 2003 (aeePl>A4S3i5} ten issnedsteondM not 

indicate teat anyone te tea fitm bad any idea sghatesffanto»ftgf!nvpwHid->y^taf'b;fdirn ***sffl fiwd o# tefi 
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EKiUtshneBt laspixtlos Bcpart 
Chai^diou SPL Compsoy, I-ti 

rhungahn n. China QiHuateii) 


3(^35664 

mmm 

01 / 26/2008 


VBT^«nTMha4nr.Y.Wangifattai1iogBn80i)adtoTOmeiaatbaflaiBwaspretetoi 

fflicteottdM m the predBct, is asjed 4»t Ore AH had no piotaa in ft. 

For Bw sBuaobisI iBirt pa^bnaed <» AM kis »l telealB and on satSlity, the meW veriBeato ^ 

not ^*^49 flfi testing of do^cste eaix^ka flfld involved only ooe tot of HojpeiHL Tlio id^^caiwai 

offl»ootejns«that*(ewwa*jnchi<fcdiatben»ukfertheMi)i#tfl»tladto1*J«nc^ 

sally bessnse of hi^ nsmbsts of oiginisma. 

K WM uoad But low ooanis TOS Obseivsd OB osewian b8b®1m «ii»ly«6 CBxh. 74). Use 

aoBtbcr of argudsns Bjijnd inaide of B js tpecifioftioii sod wots sot i tollifled. listB WM BO 

testing pedbnned tbat would idodiff Ot^aetianBbls otgamSBt that tnay be flsimd in Bis AK- > 

&l addiboii, tbcte was no lontiiB tMt fix ctbsiol lesidBS amount at fha thae of ideass 73X dm 

scdveni tsmovcd with snter, in the final iKdadon.n^ a iyoplnlizadan CBxb. 37). 

Ibete was no discuaaios of this item during ta exit inteivtew. 

5k IWeitigaAioiis iBt» fidled Ms and oat oftrad leti ware qkpioMd If cwnpleie, bat did BOt 
Uentijy ■ root emna fiir Ae praUsB- F^ eWD]^ 

Bt]MriBsadimrSPbatehl0604S4MKn Hied tteNHncoalMasriioiioa test 
r^eoeased to make l06d4S4)023 wUiant As ffing tlw RMOi ibr tM lll^4y 005 mnlt 

Lnasdi^nalBtaiOOTofoMtnasribieitaneeiptelflealias iteShfarinSediBniGiitP 
Ms 1066474W1S ud 106*4641049 and the Mfaite of lat 106IMMSM wan perfbimed 
withoot knowi^wket As Ddlod test mcoBvmaoat aetadly rgptaafated. 

bmali^otMM falo SOI oin of trend nsalt* Ar Hapattn SodJoB lisp lota lOOMKMKHO nd 
lt604tf^n Ideadifltd bott lesoMi tnqtpr^iiatily« os onffiow 

' lie qaslily tMt was oODdoctfaif investigrtnaa wiSisut osUMsbingpnrneiativB acthm suA M 
atalyd eolBhig or fir&ig tbs acieodlte baaia ^ the lenha of caqcen. 

Ftmr SOI investigsrima woe idsiiii&ed 00 fiB Inb bneatiptiaa Beimts list (Bxh. 5^ md «Uo 
fIipc«tediad»ai]inalptodiicliaaieviewa(e.gi^$2C).hfr. W.SsarittfieddiatateAaAIS. 
isnnnee that da^ bod gone bank to look St As OOt SOI lendts end bad dadsmd Aem oudlaa. He 
aimed that b 8/07, the pmoadme wu ckonged and Alt oufiieia Wen not to qipfy A hmaUtbte 
drt*fiawGhasi^te3t»suBi,cnlytomiczDtBologica!4ypetemiesalt>(ieeSCiP'&ldl.3S9^ 13- 
14}b Notably, file awktenpiaeeAiiedoei not ldan>liyespiKificosAetlasttobetlted.Istt^ Alt 
dw riak of i^tiQeag as OBtlian Aat were n^ was Alt As bvearigatbA bto fits mnlta 



Estabtblune&t K^rt 

Qufleziiau SPL Ccm^rnty, Ltd. 
CSiangzbau, China Od^alaml) 


imsism 

mmim 

caamm 


PEL 

Eistaic 

mSod: 


wMdd be aided and te tool C8UK iraaih midoiti&d, so that {BEvebtative ^ot) oMdd net take 

pkce. 

InyestigshaBaii^OOToftlieoiistoisaibKiibeaeeipecifiiaiioDSt' .fiffHepanaSodiiiia 

USPlolj 10«O.WH)15andia5(LM-004903!ih.d4)0&L52A)aidthB*BliBeofJMl06(M)^ 

S2C) >«ae peitowd ttddwu luDwiiig wbu the Med test meaxaioiMit Ktoany 
Dr.y.WengflattdthatlieadiiotliwnirvriiittfasAPlciiteritfiHaearioiBaet. i eoualty 
ineeiit fi w noted that Ob Sra hu ceodueted hlveetiftfifHit inla &ihite and OOT vahiei in API 
ftcfhaAbsabaiiceit: tndlewedifaaldidnotiiiidaetMidhfiwanmvestigBiigmc^ 
condeeled Ktcndfieelly tdien the vahie of die test and ihg test lenlt^neniiot deir. 


yt |nytP«<t (W»h,4^tft™fatddd^»^^*ddicptgn^thei«aaonfiKfli»8lithayti^aikQOS 
(Bub. 4«8}. I naked Dr. y. Wang about dB 3005 lot wifli the MiftegEn detandiutiat fiihne, 

. heaaidibitittwpidi^notproteiB;eiidpoNt4tntd»ttlieIothadba«ionlyalitdeaverdie 
ynifimttnn Ttu«nivai<i'j«innlMdnnt «iiMldBi« ld>B<m.y5inndiiehiiiCTeaMdanio»iitsofnilK»8eB 
might dhow tgt in the AF^ ewdi ai prateia cosiemisatieii. 


In additiaii, CB#}S9753 fir lot lOAMlfi^l was te(xeee$aed ftoce 1060^)6.0(85 an atypical low 
potaoey batch (B)6. 45). BeitRicee^ (fiom 1060070035.001 lcrwpo(«icy(P)tli. ^ ^ l))was 

perfbmwd 12/06 aod the batch leleaaed 1/07. The lOfioceasBig need iligMif note hot Cto 

10%)(fa»faig iC&ih.45p8. 10)vdd)QodeviadoncepMtSh^)ltigdooanaitiWBC6 

collected (^63). 


leaked Dr. y. 7/4118 dbcata 3005 AH lot wjjhaWiiiogeaDe l t ffiiii iiai iffl i test fitthiie and ha eaht diet 
it WM pab^Bot pnteiB, end pointed out fiiat 8ia lot had beo) only a lit&e pvK the spcoSficetiiio. 
The invaifigaiioii had not ocoildeeed die waya in -adiith ieaaaied amounb of shiDgm might diow 
up lathe AH (odi ea i»oteb oontenhiaiion. 


Duxisg dieegdt interview wscooaciea in Siii item woe conaeted, 


6 B^uin Crnde lata cSPbawSd, CSi!«)90S5 and CS^60S«9Ci, mrfwdfiw voadw 
Ctantphan Tac^oai PhimacaatiGal Co. Ltd that tadndad Katcrid fioB an naaeeeptaMa 
wotkAtip voidtw wen naad in H9*ri> Sedbnt ckp 1060060137 A tOCIMIfiOOSl natfeeted 
toflinV&h, Iliaddfiina,p(iorta3A6QtfnanB9UandracordilMaivendgrC%nagAoa 
Tachpcal Ph an n a c e utleal Co. Ltd showtag the nwrt* fir -Bidr erode mataiala. 

(see Bnw Matedab Seclisei of tfaia ECS) Than wu no dieoui^ of fina itein dudng file esdt 
kteiview. 
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Eft^Uskmtstliupectlwi Import 
Ciumgzluw S^L Ciae^my, Ltd. 

Q^^daiaiud) 


mt 

£1 Start: 
BIEod: 


3M»»S««4 

02^20/2008 

QB/26J2m 


.... . . . • . . j*__ __UaU mAImI ^ Mt* KaMai 


(ud 


hiiih<riMa<>MHpritjitea.TlugtWBOwrittaiiin>tAtf«rt<wnBga«^teriawiw 

Iff f ptrHeaUr pmetM itBB. Ther« WM ao dwa coPtcted to VtlB^ awriw MWty 
iml mum »ini«M «p na thfe oBtaM* of tt« Uiika and, gtMfling iDCtbod W 15 net Yciqiated. It 

WM aatei dart demtog lap we«i iMde of ptptr »ad t»p(d t# tfce <»«Me of «qi^i»ort 
oaprottetad ftovgHqiUf iMcd ia du pracesaag room taidroaiaeats. 


Dr. Y. Wwassovided 8 1060 pweoos'Oow dart odadj idoatiliod, in t gawsl wiy, dai eonldnao 

used 111 fla viriot» purifiediniut^ CB*h. *)•**• Q. K«e<“ »®»<* ^ •“8“ *** '*^"? 

ideBtffledasiBadeafp<dj«diyiMtt(PBXt9tB0Mn<»»ildodiiig<lie 8tq)(a«i.9pg. 

l-2)ww«a«slinedve88eii,ve8seisMedft)rdiei siqp«idfi>i»BJd,diS5^^ 

designajed as PE taiii, were Btdnless sted tanla. On 2 / 22 / 08 , i CSO Biowa, OMOmpaamd by N«i 

Q. liii^ end Mr. W. Rutti proceeded to dm cleantog Room 30J rad tBH«d ow one of d* l«8*d 
PS talks f wmitimifaiy JOO gillaiis); it ms madted ‘dem’* <m a liacs of adlito pifpet tiped onto 

it's outer satfiwe. Mr, W. Kuia stated fltst the clesmiig jBStttodftr the tajtlB bad act been villdettd. 
B was lam (Bovided and is part of 8 written SO? (Bell- d*)L la addMoa, Mr. W. Snaa staled flat 
there waa do data xenBined to show fliB oaiSmtiflO fbr tilo volume aaiMaga on toe onisitte of d» re 
tanln (sffiito to madn, scoit cm tape widi maker tnaddnge). 


Mr, Q, Jiangeo stateddut die larpa tanks wen dedicatsd to nee to diepoafei 

adjustaieot atqi (Exh. 8 pg. 4), just prim to the fiaaae dryer loatfiog atap. Mr. W. Rnao stated fliat 

doe was ito written jeocedort deaoddsg dm 'VtodkadcA” of these tsBia to paitiouto 

,n«mfa^nff irtBraWitoawhhBdolhiinividad worn fimi.ICSOBiwm.i«asaed the doth 

across (he ematebad snt&co (to die hottmn of the ladv nuddtig aooise sod riwated ihain die deep 
rciBtoheioovering tie innetsorfecea (flat bottonl and sidas), ft t^peared that material had bean 
rooting scraped off the bottcm paid of dK taidc. I sBo soateked apisoe grey suieini off of 

wan- the hottnm of die tanlL’I stated flat da tattk was not dew end Biat the 
idedmra of aoisldtes pterrided baM to dean sntteocs wbcto fhtaign ranerials, mcittdiiig 
objecttonable mimootgadanst tai^ tgdst. 


fw .vrrt.« mlHHii, .tm PR MntnL aka marimd ‘Uean”. wsa also uedetoed. hfr. Q. Jianaen s tat ed diat 
itwaadadhatedtouHiBltB stqi, ailerthsr (&(h.8pg.3).WlieBdiBVSsad 

was tamed t^tri^it, a dear Hqiud, adddi bad heen iaaUe a hollowed out handle a part of the tooMsd 
yntmtjCMitn the Tymtanaf dm vaaad. This vesad also hadanielhwa of deep acatdawaadto 
h(dteniaaiSuei.&qipeindtiidtnntmidhadbceaioDtiijd7Si3npodoSdieb(dteiapittoftitetaiik. , 
1. CSO Bwwa, atatod dattetant was itot dean and wKMtahaaedpBopegy.lslded Bat the tin lts 
wereaot^i}) ti iii ria te ^ di irign edftauaeiaMsni88uSctiniBgeBvi!oaiiaentaiidwae notapjjAprate 
fbrfivtoaruae. 


i0(rf35 



EitaWihniait laspeetiw Xi^poit 
QiangdOli SFL Compai^, Ltd. 
Cteigzhoa, a^CMtinlftod) 


FEE 

ElStat 

EIEad: 


300333S»4 

(ormm 

mniam 


A wiitKD SOP desetikiBg fliB “sleaBed" was reviewed (Eak 57X Mr. W. Ksan ststed that tbe 

lags were sot lo^ Istatedlilyd^v«Qtl»w^iiuai»iiu:tBrmgegiyinmRieot,>iwasdovbtMtbatauiQr 
of the tags would aarvive fiit loog. CSO Browtt sated Oat Quality Unit seeded a tecmd for asidi 
piece of stajor equ^meat foatifoowk the ststM of iha eijinpiBfiDt at pardeidir tnes end to diow 
that itoAietion was fonowmg & oleaiusg ptocedutes. 


Chi 2/35/08. Mr. Y. Wcog stated diat die laisset size PE vesstds would be lep]^ wtA a staiBleas 
sted taSlc as soon as possitde and diat foe ofoer mda would sndeigo dleaniag vaUdsdoo and be 
foe another six lunfoa. Ireetated that the tirdse wete no longer wropn^ for see. 

l>.Y.Wmg stated diat foe taifowouUheifoangedioniiediataly.DiscassiaaoffoenoD* 

smoofo condidoft offoeoihar taidct andfoc aSaet on foe qualiiyoffos API ensued. 

8 . B«r Material isvaittriea were iseosaglete is (hat asn^ KBoved Aiesi foe eostifocn aoid 
theatatasaadfoeaaHmatofmstedaiitetanedAomaiabytkapndaetlenpKieeatiBg ' 
d 9 a 1 lmeot.wereBotraeoTdad.n 1 r stored te a fteciar, foe aiBiNiiit,n»udi0OB 

and date of Ktnm was sot recorded. . 

(see Product Covoagje sectioo of this BS.) Then wu to discusiioti of foia item (taring foe exit 
interview, 

'9. Coatrol of mateifal flow In the proeeai^ areo wu iaadeqoatt b that waata protefai itat 
carted forwgt a doar b be oaMlc b Am procoBfng area and not jptrrided for hy Ike 
material flow written pneedan. 

A materials flow and pet^ flow dhtgiom was made at foe teaoi'f lequaet (Sxh. 4 pg^ 3); dudag foe 
walkfoiangh, laqgisiy ahc^ a htttaied door, iaadng to foe onttidei betwamt SOQEOf 301(ciiide 
pteeeoaing tad 3<EI (dmoing ibowed foet die door waa opeood 10 fooilitate foe tiansto of wotte 
ptotrio out of ^ tujauiB piqoe^g arei, to CT. The doos located iat foo ead of foe oonidDr 
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B^stablishment Inspection Report 
Changzhou Techpool Pharmaceuticai Co. 
Ltd. 

Changzhou, China 


FEI: 3005403951 

El Start: 02/27/2008 

El End: 02/28/2008 


SUMMARY OF FINDINGS 


This was a limited inspection of a manufacturer of starting material for heparin sodium active 
pharmaceutical ingredient and was initiated as the result of die Baxter nationwide recalls, FACTS 
Assn. Id. 929171, Op. Id. 3628261, a CDER request for coverage of Heparin Sodium; this firm is a 
manufacturer and tester of Crude Heparin Sodium that is sold to Chang^ou SPL to make USP grade 
active pharmaceutical ingredient (1060). Crude Heparin Sodium from diis facility is also exported, 
as is, through Changzhou SPL to Wisconsin SPL for further manufacture (1 035). 


This was the initial inspection of this facility. 

Management refused to provide copies of records requested during this inspection. A record review 
was performed. A walk through of the manufacturing facility and warehouse was performed. No 
samples were collected at the facility. There was no FDA483 issued. 


ADMINISTRATIVE DATA/HISTORY OF BUSINESS/INDIVIDUAU RESPONSIBILITY 

On 2/27/08 1, Regina T. Brown, Investigator, NWJ-DO, Dr. Zi-Chiang Gu, Chemist, CDER OC and 
Mr. Bruce Ross, Health Attach^, HHS, Embassy Beijing identified ourselves to Mr. Ding Jianwen, 
General Manager, who did not speak English. He stated that he was aware of the recalls of heparin in 
America, We were also greeted by SFDA representatives *Mr. Yuan Liu, Drug Crater (Nanjing)), 
*Mr, Wei Chen, GMP Inspector t^anjing) and *Ms. Bei Xue, Deputy Director (Changzhou). Mr. Y. 
Liu and Mr. W, Chen both stayed for the entire inspection day and were also present on the second 
inspection day. Mr. J. Ding stated that his firm, was not regulated by the SFDA and that he had 
Welcomed SFDA to the establishment for this inspection. 


Inspected firm: 
Location: 


Phone; 

FAX: 

Mailing address: 


Changzhou Techpool Phannaccutical Co. Ltd. 
I Changhong West Road, Hutang Town 
Wujin, Changzhou, 

China 

86 50986567888 
86 51986558802 

I Changhong West Road, Hutang Town 
Wujin, Changzhou, 

China 


Dates of inspection: 
Days in tiie facility: 
Participants: 


2/27/2008, 2/28/2008 
2 

Regina T. Brown, Investigator 
Zi-Chiang Gu, Chemist 
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J. Ding stated diat the production workshops were open 24/7 and that the offices were open 
8am-5pm six days a week. There were 90 fiill time and part time employees of the firm. Mr. J. Ding 
introduced Department Managers to the team (Exh. 1), as follows: 

*Mf Deng Jiarigo, Vice General Manager 
*Mr. Zhang Hua, Manager Production 
*Ms. Li Li, Manager, Quality Assurance 

All department Managers participated in this inspection by responding (with translation) to our 
(translated) questioi^ during the walk-throu^ of the manufacturing facility as well as during the 
record review. Dr. Z. Gu performed all the translation duties during this inspection. Mr. B. Ross took 
photo^aphs, as directed by R. Brown, during this inspection. This report was written by myself, R. 
Brown. 

Mr. J. Ding provided us with an organization chart for the Departments (Exh. 1). He stated that the 
firm was 45% owned by a Joint Venture (JV) with Changzhou SPL (CZSPL), since 1 999. He stated 
that the relationship was exclusive; that is, Crude Heparin Sodium, the subject of the JV, has been 
sold only to CZSPL since the beginning of its manufacture in 2002, with none going to any other 
domestic or international markets. Mr. J. Ding stated that before the JV, Changzhou Techpool 
(CZTP) had sold Crude Heparin Sodium to Pharmacia. Mr. J. Ding stated that the remainder of the 
firtn was owned 74% by Guandong Techpool and 26% owned by Shanghai L Industrial Co. The 
Chairman of the Board for CZTP was David Strong (no address obtained). The office adless of 
Board Member Mr. Fang Yao. (Exh. 4) was provided and, he was the person to whom Mr. J. Ding 
reported. Mr. J. Ding contacted Mr. Y. Fang during this inspection for advice about the progress of 
the inspection and about providing copies of documents to the team. 

The other active pharmaceutical ingredients (APIs) (and intermediates) made by this firm were for 
the Chinese market (Exh. 2), except as noted below. 

Ulinastatin 

Urokinase 

Low Molecular Weight Heparin Calcium 
Iron Sucrose 

Low Molecular Weight Heparin Sodium for Japan 
Galanthamine Hydrobromide 

Mr. J. Ding stated that the Low Molecular Weight Heparin APIs were made in small qriantities fix)m 
Heparin Crude USP (1060) purchased from CZSPL. Mr. J. Ding stated that the firm also 
manufactured Galanthamine Tablets, from the API (made here) from a plant extract that was 
purchased. 
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According to Mr. J. Ding, the factory was built in 1 994 by the local govemiment and shares had been 
purchased by CZTP since 1996 and until 2006, wh^ the site was purchased by CZTP. Mr. J. Ding 
stated that the factory had 5 workshops, one of which was dedicated to Crude Heparin Sodium 
manufacture. He stated that the tedinology used at this facility for the manufacture of Crude Heparin 
Sodium was transferred to the site from the USA. AccOTding to Mr. Ding, CZTP produced just under 
70 batches a year and each took about 5 days to complete. Mr. J. Ding stated that the firm was not in 
production at the present time because of the Spring Festival Holiday, which had just ended. A 
process flow chart was provided for our review. He pointed out that Crude Heparin Sodium shared 
some systems with the other products such as the warehouse, stability chambers and the laboratory. 

Mr. J. Ding was asked if the firm re-issued Certificates of Analysis (CoAs) for Crude Heparin 
Sodium sold to CZSPL. After consulting with the Quality Control Manager (who was not identified 
to the team), Ivfr. J. Ding stated that the price was usually negotiable when the potency did not match 
CZSPL’s expectations. He stated that the CoAs were never changed to a different value than that 
obtained by the laboratory and that lots were not retested. Mr. J. Ding stated fiiat only once, this 
establishment had mixed a lot a second time and th«i assayed again. There was no response to a 
question posed about the presence of a written record of the remixing procedure followed. 

Mr. J. Ding stated that before 3/06, when the first vendor workshop audits occurred, this 
establishment had identified source workshops for crude heparin by itself. He stated that the 
currently approved CZSPL workshops (Exh. 3) were the only ones used and that each portion or bag 
of crude heparin material received was tested for potency and by UV (260/280). He stated that he 
relied upon the workshops to provide exclusively porcine origin heparin and that CZTP did not 
perform any testing for species origin of the heparin. 

On 2/27/08, Mr. J. Ding stated that we would not be provided with copies of the documents that we 
had requested during our record review. The refusal to provide copies of requested documents was 
repeat^ on 2/28/08 (see Refusal section of this r^prt for a list of the documents that we had 
requested). 

The inspection was concluded on 2/28/08. The exit interview was done in the presence of all persons 
wifii the names asterisked and Mr. J. Ding. In addition to the obsCTving SFDA persons Mr. Y. Liu 
and Mr; W. Chen, Mr. Y ang Quo Liang, Director, SFDA, Jiangsu Province (Nanjing) and Mr. Ye 
Yao Yu, Deputy Director, Sr. Engineer SFDA, Jiangsu Province (Nanjing) attended Ae exit 
discussion. During the exit irltCTview I, R. Brown stated that the team had identified a degree of 
acasuntability as far as tracing back to the workshops and slaughter houses was concerned, but that 
we would be unable to demonstrate that in our report. I also stated that a change to closer to cGMP 
for the Heparin workshop activities would be welcomed. 

PRODUCT COVERAGE 

During the walk through of the warehouse and the dedicated Heparin purification facility, Mr. Ding 
stated that the raw material arrived in chunks and also in granular form; there was none stored at the 
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facility during this inspection, hiventory records were manual and original data about the amount of 
raw materials actually available for use was recorded only on a card, called a“hoycard”. The 
hoycaid was physically associated, but not attached to containers of the materials stored. Containers 
in a lot were numbered and their consumption was noted and dated on the hoycard; 

During the walk through, photos of one of five unopened brown bags of m^icinal grade, 
government certified, polyethylene bags were taken along with photos of an opened 1060 bag, with 
handwritten amounts and a hoycard were obtained (Exh. 6,1 & 8). All warehoused materials 
observed during the walk through had a hoycard; however, during the walk throu^ it was noted that 
material could be stored temporarily in the warehouse and not receive a hoycard (see below). 

Crude H^arin Sodium was stored in a large locked room. The warehouse was not temperature 
controlled; reportedly, in the summer humidity got as high as 30% and the temperahire inside varied 
between 12*C -50’C wifii the seasons. 

During the manufacturing area tour, it was noted that the last batch made and released was 709066, 
the 66* and final batch of 2007. 

Mr. J. Ding stated that there were two processes for purifying the hqjarin; he stated that for some of 
the crude heparin there were no pH adjustments made and fiiey started at a later stage on the same 
batch record master (these would start at step 4, in the list below). Record review showed both 
processes used; the criteria for eliminating the pH adjustment steps was not made clear. The foil 
process was described as follows: 

1. Dissolve crude heparin sodium in a stainless steel tank containing a 3% NaCl solution 
(approximately 7-8w/w) 

2. Adjust pH to 5 & stir 2 hours 

3. Adjust pH to 7 & divide solution into 4 large Polyethylene (PE) Tanks 

4. Add 95% ethanol/water to a density measurement of 50-60% alcohol 

5. Let precipitate fall out for about 20 hours. Decant. 

6. Add 100% edistnol and hand stir with a plastic paddle to dehydrate the heparin. Decant & transfer 
solid mass to cloth bags to further (drip) dry. 

7. Place each PE Tank load into the Fluid Bed Drier (FBD) for 3-4 hours. Weigh. 

8. Air Oven Tray Drier at 95’C for 7-8 hours 

9. Mill 

10. Blend in Drum Blender for 1 hour (see Exh. 5) 

1 1 . Sample each container and test pot«icy 

12. Package into 25 kg PE bags (Exh. 6) 

It was noted that the PE Tanks were scratched on the bottom. Mr. Z. Hua stated (translated) that if 
the material dried in the PE Tank (while waiting to be FBD dried), it gQt very hard and had to be 
scraped out of die PE Tank. 
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It was also noted that the 2-sock FBD v/as about 5 feet high with a bowl diameter of about 4 feet. 

The bowl gasket was attached and not removed for cleaning. 

The Heraeus Air Oven Tray Drier had a gauge that went as hi^ as 300“C and the operator said that 
the government calibrated it. Mr. Z. Hua stated that a knob, turned to the number 9 on the top front 
of the oven, was the temperature control and that the knob was never moved off of the 9. Tlie oven 
temperature at 9 was reportedly 94*C. He stated that the tempMuture was read once in the drying 
time and that reading was recorded on the batch record. 

A partial brown bag of medicinal grade PE bags was noted in the milling, blending and packaging 
room. 

Mr. Z. Hua stated that after the Air Oven Tray Drier step, the material w^ sometimes placed into PE 
bags and stored in the warehouse. He stated that there were no QA labels for the stored in-process 
material other than a handwritten one, which the operator made out, widi the batch number, the 
weight and the date. He stated that the stored material would not get a hoycard. 

Mr. Z. Hua stated that before 10/07 the potency records kept in the area used for the blending 
op^ation, were in notebooks and that now, potency sample results were on the batch records. 

Record review showed all 2006 and 2007 test results on the Crude Hqjarin Sodium CoAs were from 
results from test data and results recorded on the batch records. 

We obtained for review the raw material heparin specifications and test methods as well as the 
finished product heparin specifications and test methods. The written test procedures did not 
describe test sample preparation. The tests done oil each raw material bag received were potency and 
a UV measurements at 260nm and 280nm, Review showed that a single receipt could consist of 
many small bags of crude heparin and we observed in the records reviewed as many as 27 bags in a 
single receival. 150 receipt and testing records of 2007 raw material sources and test results were 
reviewed— and those raw materials were either partially or totally consumed in the making of 
approximately five 2007 CSP Crude Heparin Sodium batches. It was noted that the 260/280 ratio 
(not calculated by CZTP) varied from 0.6 to 1 .8 during the record review. A "normal” 260/280 ratio 
was not ascertained during this inspection. It was also noted that some crude heparin was not 
received at CZTP imtil approximately 6 months after the animal was slaughtered. Mr. J. Ding stated 
fiiat 3-4 months would be a more routine time interval between slaughter and receipt. These raw 
material records showed slaughter house, numbers of intestines processed, dates, workshop and the 
wei^t of each bag they were, reportedly, records collected and forwarded with the goods by heparin . 
traders. 

We were also provide with the manufacturing records (called blend records). Certificates of 
Analyses (CoAs) and test records for all Crude Heparin Sodium batches made in 2006 and 2007. 
These records were counted and selected records reviewed and compared to die records of received 
crude heparin raw materials were investigated to varying degrees: CSP-709028, CSP-709029, CSP- 
709030, CSP-709049, CSP709046 and CSP709042. Notably, CSP-709004 was the only missing 
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record identified^ The warehouse receipt log entries for all raw materials for the CSP batches 
identified were reviewed. 

Review of the CSP-709028 blend record showed the use of all of a raw material lot, -034, and that 
27 bags were consumed. The receiving records showed 25 bags of crude heparin received and tested. 

It was noted that there was no batch size fixed by the master blend record. 

There was no indication in the blend record tiiat a sample had been rmioved from the batch. 

There was no tour of the laboratory conducted. 

Mr. Ding stated that they did occ^ionaily have returned product. 

COMPLAINTS 

Mr. J. Ding stated that there had been one complaint historically and that it had been for another 
product, not heparin sodium. 

REFUSAL 

Mr. J. Ding stated repeatedly during the inspection that the Crude Heparin Sodium made at CZTP 
did not fall under cGMP. Mr. J. Ding stated that Board Member Mr. F. Yao had forbidden him to 
provide us with copies of the records requested. He stated that the reason for the refusal was that in 
China, before copies of documents were provided to the government, a public notice was printed, 
because the collection of records meant that a criminal investigation had begun. 

The refusal, on 2/27/08 and 2/28/08, to provide copies of the following documents occurred: 

Raw material crude specification 

Raw material crude written test method 

Crude Heparin Sodium specification 

Crude Heparin Sodium written test method 

(observed) Hoycard for medicinal PE bags observed in warehouse 

CSP-709028 CbA and blend record 

CSP-609032 blrad record excerpts 

CSP-609033 blend record excerpts 

2 pages from inventory r«:eipt information for -028 receipt 


ATTACHMENTS 

DMF except regarding polyethylene bags (2pp) 
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EXHIBITS 

1 . CZTP organizational chart 

2. Product List 

3. Approved Workshop List 

4. Board Miranber Ivh-. Fang Yao office address 

5. Copi^ of drum blender photo 

6. Medicinal Grade Polyethylene bag photos (5pp) 

7. partially used 1060 and hoycard photos (5pp) 

8. Original photodisc (all El photos are dated 2/26) 
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llstablishmeof Inspection Report FBI: 3005988989 

Hangzhou Ruihua Biochemical Products El Start: 02/28/2008 

Co. Ltd. 

Hangzhou, China El End: 02/29/2008 

SUMMARY OF FINDINGS 


This was a limited inspection of a manufacturer of starting material for heparin sodium active 
pharmaceutical in^edient and was initiated as the result of the Baxter recalls, FACTS Assn. Id. 
929176, Op, Id. 3628288, and a CDER request for coverage of Heparin Sodium. This firm is a 
manufacturer and tester of crude Heparin Sodium that has been sold to Changzhou SPL for fiirther 
manufacture into USP grade API. 

This was the initial inspection of this fecility. • 

Tlie firm refused to provide records for review to the inspection team. However, a walk-fiirough of 
the manufacturing facility, as well as interviews with the General Manager and his Production 
Manager were begun. No samples were collected. There was no FDA483 issued. 

ADMINISTRATIVE DATA 


Inspected firm: 
Location: 

Phone: 

FAX: 

Mailing address: 


Hangzhou Ruihua Biochemical Products Co. Ltd. 
Chenjia #28, Wanshi Township, Fuyang 
Hangzhou, 

China 

86 57183261198 
86 57183261348 

Chenjia #28, Wanshi Township, Fuyang 
Hangzhdu, 

China 


Dates of inspection: 2/28/2008, 2/29/2008 

Days in the facility: 2 

Participants; Regina T. Brown, Investigator 

Zi Chiang Qu, Chemist 


THIS REPORT IS LIMITED TO A COVERSHEET SUMMARY 

In the afternoon of 2/28/08, 1, Regina T- Brown, Investigator, NWLDO, Dr. Zi-Chiang Gu, Chemist, 
OC, CDER and Mr. Bruce Ross, Health Attach^, HHS, Embassy Beijing identified ourselves to Mr. 
Ruihua Hua, General Manager, who spoke no English. He stated that he was aware of the Baxter 
heparin problem in the US and that local police had been speaking to him, since the morning, about 
our immanent arrival and to expect an inspection. Mr. H. Ruihua stated that his business was not 
regulated by a Chinese government Agency. Mr. H. Ruihua stated that this was a local firm and that 
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he was the sole owner, Mr. H. Ruihua was distracted by telephone calls from, reportedly, local and 
provincial government, during both inspection days. Mr. H. Ruihua had a friend named Mr. Jess Hu, 
who introduced himself to us on 2/28/08. He spoke English and translated the concerns that Mr. H. 
Ruihua had about the inspection, to the team, on both inspectional days. 


Mr. H. Ruihua stated that when the firm was manufacturing Heparin Crude, they were working 24 
hours a day sevm days a week until it was done, with 4-5 people working in production each 12 
hour shift and 7-8 people working in the laboratory. On 2/28/08, Mr. H, Ruihua agreed to let the 
team walk through the facility. He stated that there was no raw material in-house during our walk 
throu^, because the Spring Festival had interrupted everyone’s work for the last two weeks. 

Mr. H. Ruihua stated his firm used to be larger; that until approximately 2000, he had workers 
processing porcine intestines and also through the crude heparin purification stages that are still 
performed at this site. Mr. H. Ruihua stated that an empty warehouse on the property had once been 
used to hold up to 1 ton of heparin- we did not tour that particular, large building. Mr. Ruihua stated 
that die blue ear pig disease of last year had only affected the volume of Crude Heparin available and 
that it did not affect his business in any otha- way. He stated that the number of pigs slau^tered per 
year in China had decreased significantly, from 0.6 billion in 2005 to 0.4 billion in 2007. He stat^ 
that the crude heparin was very valuable and that workshops handling the pig intestines also sold the 
intestines as casing to the processed meat industry Mr. H. Ruihua stated that the market for heparin 
was very competitive and he had seen a recent news story about a person who had been killed for the 
heparin that he was carrying on his person. 

Mr. H. Ruihua stated that Changzhou SPL sent tilus establishment their production needs and a 
schedule at the beginning of each year. He stated that his firm has consistently been unable to meet 
the need because there is not enough heparin available. He stated that the only product made on site 
was Crude Heparin and that Changzhou SPL was now his only customer. 1, CSO Brown, saw a 
photograph of Dr. Y. Wang, whom we had met at Chanzhou SPL Co. Ltd. in the firm entryway. 

Mr. H. Riuhua stated that Changzhou SPL had visited his firm last year and had visited the 10 or 11 
workshops that his firm was using a list of workshops that had been sent to this establishment after 
the visit. He stated fliat Changzhou SPL had provided him with a list of approved workshops. Mr. H. 
Ruihuastatedfhathe was no longer able to get crude heparin from a couple of the 10 or 11 approved 
workshops because they had gone out of business. He stated that the raw material received was 
crude h^arin and is all sourced from workshops outside of the Province Ziejiang. Mr, H, Ruiha 
stated that, for nearby provinces, his firm sent out a van that went to the workshops and picked up 
the crude heparin, returning to this establishment with it. He stated that, for workshop locations that 
were further than a three or four hour driye, his firm had paid representatives, who were located 
closer to the workshops. He stated that the representatives would procure the crude heparin from the 
approved workshops and airmail it to this site. 
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Mr. H. Ruihua stated that the raw material he received was solid and that it did not noticeably 
degrade if the plastic bag that it came in was left open. He stated that it could vary in color form a 
li^t tan granular material to a dark colored block or hard chunks of solid material. Mr. H. Ruiha 
stated that if the chunks of crude are too dark, it meant that too much alcohol had destroyed the 
heparin- He stated that the resin had already been removed as p^ of the workshop process. He 
stated tlmt each batch of raw material was tested for appearance and potency and diat potency was 
normally <65%. He stated that the firm had complete records; he stated that they had records 
showing the workshop fi-om which each raw material receival originated and he said he had test 
results for the teste done here on the raw material. He stated that he also maintained batch records for 
his product. Crude Heparin and the associated test records. None of diese records were observed 
during this inspection because the firm, under the advice of the local police, refused to show them to 
us. 

Mr. H. Ruihua stated fiiat when his firm has manufactured a batch of eith^ a 50 oir a 100 kg size, it 
was tested in the laboratory on site. Mr. H, Ruihua stated that his company’s product, crude heparin, 
was tested for appearance and potency and that the potency result was usually between 80 and 90 
Units/mg). He stated that the firm’s van took the finished product, crude h^arin, to Changzhou SPL 
which was about 3 hours away. 


We toured a compact manufacturing area, all on the ground floor of a building located just inside the 
gate, with Mr. H. Ruihua, Mr. J. Hu and a young woman who was identified as die Production 
Manager. The Production Manager assisted us during the walk-through and stated (throu^ Mr. J. 

Hu and through Dr. Z. Gu acting as translators) that the raw material was dissolved in water in 
several large (^proximately 500 liter) polyethylene tanks and then pumped into one of four covered, 
jacketed stainless steel mixing tanks (approximately 250 hter) that had already received a defined 
volume of ethanol (85% ethanol/water). She stated that the alcohol was siphoned off into blue 
drums. We noted about 35 blue drums of, report^y, used alcohol in a back room. She stated that 
the precipitate was removed, wet, from the stainless steel vessels. The Production Manager stated 
that the wet mass was hung in bulk amounts in cloth bags. Wet, crude heparin was transported in 
plastic pails and poured into one of 7 large (approximately 1.5 liter) Buctoer filters (with 
polyethylene filters), set up on the floor in large, repaired Erhlenmeyer flasks. 

Mr. H. Ruihua stated that only fresh alcohol was used in the purification process. He stated that the 
ethanol was re-distilled on site. I, CSO Brown, observed a distillation tower. 

The Production Manager stated that the sucked down cake was dried in enamel pans inside of one of 
eight bench top, steam fueled, air dryers, for about 8-9 hours. She stated that the crude heparin at this 
st^ in the process was very hard and was light yellow to off white in color. 

Mr. H. Ruihua stated that the dried crude heparin could be bagged and stored at fids step, but that, 
usually, it was milled on the same day as it was removed from file dryers. The mill was in a room by 
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itself fliat smelled musty. The milled material was blended in the firm’s V blender when enough 
product for a 100 kg (or 50 kg) batch had be^ processed. We saw a 25 kg bag of lot 20082004 on 
the shelf. It was light t^ colored granules, contained in double polyethylene bags, with a blue 
handwritten paper label on the outCT bag. The tour w^ completed and it was made clear tiiat the 
team would return in the morning. 

On 2/29/08, Mr. H. Ruihua stated that the local police had spoken to him after we had left and that 
he was instructed not to allow the inspection to go any ftirther. He stated that we would not be 
permitt^ to see any documents and Aat we would also not be able to walk through the laboratory. 
He would not share the approved workshop list with us, nor would he state the Province(s) in which 
the approved workshops were located. The insjjection was concluded. 

REFUSALS 

The owner of the firm refused to provide any records for our review and refused to permit the team 
to walk through the testing laboratory, on the advice of the local city police. 


Regina T. Brown, Investigator 


Zi Chiang Gu, Chemist 
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FDA Public Health Update 

Recall of Heparin Sodium Injection and Heparin Lock Flush Solution 

(Baxter) 


The Food and Drug Administration is issuing this update to inform the public that 

• Baxter Healthcare Corporation has extended its recall of multi-dose vials of heparin 
sodium for injection to also include single-dose vials of heparin sodium for injection. 

• As a precautionary measure Baxter is also recalling its heparin lock flush products. The 
heparin source manufacturer for lock flush solutions is the same as that for Baxter’s 
heparin sodium for injection. 

• Alternate heparin manufacturers are expected to be able to increase heparin production 
sufficiently to supply the US market. 

Since FDA learned of the adverse events associated with the Baxter multi-dose heparin vials, the 
Drag Shortages Team at FDA has been working closely with APP, the other supplier in the US 
for heparin multi-dose and single-dose vials, to determine their manufacturing capacity. With the 
verification that APP can now adequately supply the US market Baxter is voluntarily recalling all 
of its multi-dose and single-dose vials. FDA has also confirmed that there are multiple U.S. 
suppliers of heparin lock flush products with substantial inventory, making a shortage of these 
products unlikely. 

The recall notice issued bv Baxter provides instructions to healthcare providers and institutions 
regarding the identification and disposition of their product they may have in their 
inventories. The only Baxter heparin-containing products that will remain on the market are large 
volume parenteral solutions containing 200 Units of heparin per 100 cc in 500 and 1000 cc total 
volume bags. No adverse events have been reported in relation to the large volume solution. The 
heparin source manufacturer for the large volume solution is different from that of the products 
being recalled. 

On February 11, 2008, the FDA issued a public health advisory informing the public about 
reports of serious adverse events in patients who received bolus injections of heparin sodium 
primarily from multi-dose vials manufactured by Baxter Healthcare Corporation, A description 
of the clinical settings and characteristics of the cases of serious adverse events that resulted in 
the public health advisory can be found at http://www.fda.gov/cder/drug/advisorv/heparm.htm. 
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The underlying cause of adverse events repOTted for Baxter’s heparin sodium is still unknown 
and remains under investigation. FDA investigators and scientists are working independently 
and in collaboration with the Centers for Disease Control and Prevention, and Baxter to discover 
the underlying cause of the adverse events. 

FDA continues to monitor its post-marketing safety database for additional cases in the US and 
abroad related to heparin usage. Health care providers are encouraged to report all allergic-type 
reactions to any heparin infusion to FDA’s MedWatch on line at 

http://www.fda.gov/medwatch/report/hcp.htm . by fax to 1'800-FDA-0178, by mail using the 
postage-paid address form provided on line, or by telephone to 1-800-FDA-1088. 

i^BacluoTog ^ Back to Heparin Information 

^ PDF requires the free Adob e Acrobat R eader 

Date created; February 28, 2008 
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Recall - Firm Press Release 

FDA posts press releases and other notices of recalls and market withdrawals from the firms involved as a 
service to consumets, the media, and other interested parties. FDA doss not endorse either the product or 
the company. 

Baxter to Proceed with RecafI of Remaining Heparin Sodium Vial Products 

Contact: 

Erin Gardiner, (847) 948-4210 
Deborah Spak, (847) 948-2349 

FOR IMMEDIATE RELEASE - DEERFIELD, IK.. February 28, 2008 - Baxter Internationa! inc. announced 
today that the company is proceeding with the voluntary recall of all remaining lots and doses of its 
heparin sodium injection multi-dose, singie-dose vials and HEP-LOCK heparin fiush products. 

The company initially recalled nine lots of heparin sodium injection multi-dose vials on January 17, 2008 
as a precautionary measure due to a higher than usual number of reports of adverse patient reactions 
involving the product and suspended production earlier this month. 

Given the widespread use of this blood thinner and impact a product shortage would have on 
operating rooms, dialysis centers and other critical care areas, the FDA and Baxter concluded first 
removing additional tots and doses of Baxter's heparin from the market earlier would have created more 
risk to patients requiring heparin therapy than the increased potential for experiencing an adverse 
reaction. Accordingly, the FDA and Baxter decided not to recall all Baxter heparin vial products at that 
time. The FDA has now concluded that there is sufficient capacity on the part of other suppliers that 
Baxter’s recall will not jeopardize access to this drug, and has toid Baxter that the company can now 
proceed with recalling its remaining heparin sodium injection and heparin flush products. 

Aititough the vast majority of the reports of adverse reactions have been associated with the mufti-dose 
products, Baxter is taking the precautionary step of recalling all remaining heparin sodium injection and 
heparin flush products that are currently on the market. In addition to the previously recalled lots of heparin 
sodium injection 1000 units/mL lOmL and 30mL multi-dose vials, Baxter's recall will now include the 
remaining lots of those products and heparin sodium injection 5000 units/mL 1 0mL multi-dose vials, 
heparin sodium injection 10,000 units/mL 4mL multi-dose vials, heparin sodium injection 1000 USP 
unIts/mL, 5000 USP units/mL, and 1 0,000 USP units/mL single-dose vials, and all HEP-LOCK and HEP- 
LOCK U/P, 10 USP units/mL and 100 USP units/mL vials, both preserved and preservative-free. 

This recall does not involve Baxter’s heparin pre-mix iV solutions in bags: heparin sodium in 5% dextrose 
injection and heparin sodium in 0.9% sodium chloride injection. 

"We have assurance from the U.S. Food and Drug Administration that there is an adequate supply in the 
market to meet the demand for these critical and lifesaving drugs," said Peter J. Arduini, president of 
Baxter’s Medication Delivery business. The safety and quality of our products is always our highest 
priority, and we will continue to collaborate with the FDA as we work to determine the cause of the 
increased rate of adverse reactions and resolve this issue.” 

Nearly all reported adverse reactions have occurred in three specific areas of product use - renal dialysis, 
invasive cardiovascular procedures and apheresis procedures. Reported adverse patient reactions have 
included; stomach pain or discomfort, nausea, vomiting, diarrhea, decreased or low blood pressure, chest 
pain, fast heart rate, dizziness, fainting, unresponsiveness, shortness of breath, the feeling of a strong or 
rapid hearfiteat, drug ineffectiveness, burning sensation, redness or paleness of skin, abnormal sensation 
of the skin, mouth or lips, flushing, increased sweating, decreased skin sensitivity, headache, feeling 
unwell, restlessness, watery eyes, throat swelling, thirst, bleeding tendencies and difficulty opening the 
mouth. Some of these ructions, particularly profound and refractory hypotension, may be severe 
or Irfe-threatening. 

Customers have been instructed to discontinue use and segregate the recalled product from the rest 
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Baxter to Proceed with Recall of Remaining Heparin Sodium Vial Products 


of their inventory. Customers should then contact Bsuderto anange for return and replacement product. 
Customers with recalled product purchased indirectly should contact their wholesaler or distributor for 
return and replacement product. Customers questions may contact the Center for One Baxter at 1- 
800-4-BAXTER (1-800-422-9837). Representatives wll be available twenty-four hours a day, seven days 
a week. 
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Information on Heparin Sodium Injection 


Screening Methods (3/6/2008) 

Please send all test results to the U.S. FDA . 

• Impurity Evaluation of Heparin Sodium by Capillary Electrophoresis ^ 

• Impurity Evaluation of Heparin Sodium bv 'H-NMR Spectroscopy ^(updated 
3/11/2008) 

In early February, after learning about a spike in adverse events involving this product, 
FDA launched a far ranging investigation in both the United States and abroad. This 
included inspecting Baxter's domestic facilities, examining Heparin product in the United 
States and sending a team of experts to China to conduct a comprehensive inspection of 
the Changzhou SPL facility that makes the active ingredient for this drug. 

While the FDA has yet to determine the root cause of these adverse events, we have 
found a Heparin-like compound that is not Heparin present in some of the Heparin Active 
Pharmaceutical Ingredient (API) produced by Scientific Protein Labs, which maintains a 
facility in Wisconsin in addition to the Changzhou plant. 

This contaminant is present in significant quantities, accounting for 5 to 20 percent of the 
total mass of each sample tested. It reacts like Heparin in many tests, which is why the 
traditional release tests did not detect it. 

At this point, we don’t know how the Heparin-like compound got into the Heparin Active 
Pharmaceutical Ingredient, but we are continuing to aggressively investigate the situation. 

We don't yet have proof that this contaminant is causing the adverse events. There is an 
association, but not a direct causal link at this time. 

To ensure that all is being done to provide a safe supply of this life-saving drug, we are 
releasing information on two tests that manufacturers and regulators can use to screen for 
this contaminant. 

The two methods include proton nuclear magnetic resonance (H-1 NMR) and capillary 
electrophoresis (CE), The tests are to be used for ALL Heparin Sodium API prior to 
batch release. The API material is considered contaminated if there is a doublet peak at 
2.1 ppm in H-1 NMR and a shoulder peak in CE, as illustrated in the two attachments. 
Heparin sodium API must contain only a single peak (singlet) at 2.1 ppm in NMR and a 
single peak in CE. It is recommended that both screening methods (H-1 NMR and CE) be 
used in addition to the regulatory and/or compendial specification requirements. 
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Recall ~ Firm Press Release 

FDA posts press releases and other notices of recalls and market withdrawals from the firms involved as a 
service to consumers, the media, and other interested parties. FDA does not endorse eitiier ttie product or tiie 
company. 

American Health Packaging Announces a Recall of Approximately 1 ,400 Units of 
Heparin Sodium Vial Products as Part of Broader Baxter Recall 

Units for Pharmacy Automated Equipment Part of Breeder Recall 


Contact; 

Michael N. Kilpatric 
610-727-7118 

FOR IMMEDIATE RELEASE - Valley Forge. PA - March 20. 2008 - American Health Packaging (AHP), a 
subsidiary of AmerisourceBergen Corporation (NYSErABC), today announced a voluntary recall of 1 ,421 units 
(25 vials per unit) of 10000 USP units/ml heparin sodium injection 1ml vials as part of the broader February 
29, 2006 recall of Heparm products made by Baxter Healthcare Corporation. The vials were manufactured by 
Baxter and then placed by AHP into individually labeled bags for use in pharmacy automation equipment. The 
AHP packages where sold to five hospitals in Georgia and California, all of whom were notified of the recall 
earlier this montii. Baxter Healthcare will reimburse AHP for the recalled product. 

The recalled products are APS HEPARIN 10MU/ML (10000 USP units/ml) 1 ml SDV 25UD (bag) NDC # 
00641-0410-2S, lot numbers 0741S5, 073089, 073391, 073613, 070095A. 073712, 072907, 073454, 070095D 
and APS HEPARIN SOV 10MU (10000 USP units/ml) Iml 25UD (box and rod) NDC # 00641*0410-25, lot 
numbers 070095B, 070095C, 068286, 067755. AHP instructed customers to return any and all of these 
product lots remaining In inventory. 

This recall was initiated due to the Baxter Healthcare's recall which stated, '...voluntary recall of Heparin 
Sodium Injection to include all lots of single and multi-dose vial products, due to an Increase in reports 
of adverse patient reactions including abdominal pain, burning sensation, chest pain, diarrhea, dizziness, drug 
ineffectiveness, dyspepsia, dyspnia, erythema, flushing, headache, hyperhidrosis, hypoestiiesia, hypotension, 
including profound and refractory hypotension, increased lacrimation, loss of consciousness, malaise, 
nausea, pallor, patpKatlons, paresthesia, parestiiesia (oral), pharyngeal adema, restlessness, 
vomiting/retching, stomach discomfort, tachycardia, thirst, trismus, and unresponsiveness to stimuli. ITie 
reports of profound and refractory hypotension usually occur with the first few minutes of bolus administration." 

This recall is being made with the.knowledge of the Pood and Drug Administration. Heath care professionals 
with questions about the AHP packages should contact Richard J. Augustine at 1 -800-707-4621 . To report 
adverse drug events or for information on the Baxter Healtttcare recall of all Heparin Sodium Injection 
products, please contact Baxter Healthcare at 1-800-667-0959. 

AJbout AmerisourceB^gen 

AmerisourceBergen is one of the world's largest pharmaceutical services companies serving the United 
States, Canada and selected global markets. Servicing botii pharmaceutical manufacturers and healthcare 
providers in tiie pharmaceutical supply channel, the Company provides drug distributiem and related services 
designed to reduce costs and improve patient outcomes. AmerisourceBergen’s service solutions range from 
pharmacy automation and pharmaceutical packaging to reimbursement and phannaceutical consulting 
services. With more than $66 billion In annual revenue, AmerisourceBergen is headquartered in Valley Forge, 
PA, and employs more tiian 1 1,500 people. AmerisourceBergen is ranked #29 on the Fortune 500 list. For 
more information, go to www.amerisourceb6fQen.com . 

FORWARD-LOOKING STATEMENTS 

ITiis news release may contain certain "forward-looking statements’ within toe meanmg of Section 27A of the 
Securities Act of 1933 and Section 21 E of toe Securities Exchange Act of 1 934. These statements are based 
on management's current expectations and are sitoject to uncertainty and changes in circumstances. Actual 
results may vary materially from the expectations contained In toe forward-looking statements. The following 
factors, among others, could cause actual results to differ materially from those described in any forward- 
looking statements: competitive pressures; the loss of one or more key customer or supplier relationships; 
customer defaults or insolvencies; changes in customer ntix; supplier default or insolvencies; changes in 
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pharmaceutica! manufacturers' pricing and distrtbt^ion or practices; adverse resolution of any contract 
or other disputes with customers (including departments and agencies of the U.S. Government) or suppliers; 
reguiatory changes (including Increased government regulation of tfre phannaceuticat supply channel); 
government enforcement initiatives (including (i) the anpo^tion of increased obligations upon pharmaceutical 
distributors to detect and prevent suspicious orders of confrofled substances (ii) the commencement of further 
administrative actions by the U. S. Drug Enforcement Administration seeking to suspend or revoke the license 
of any of the Company’s distribution facilities to dfstnliute controHed substances, (iii) die commencement of 
any enforcement actions by any U.S. Attorney alleging vioiation of laws and regulations regarding diversion of 
controlled substances and suspicious order monihw&ig), or (hr) the commencement of any administrative 
actions by the board of pharmacy of any state seeking to suspend, revoke or otoerwise restrict the ability of 
any of toe Company’s distribution facilities or businesses to distribute or dispense pharmaceuticals in such 
state; changes in U.S. government policies (toctoding reimbursement changes arising from federal legislation, 
including the Medicare Modernization Act and the Deficit Reduction Act of 2005); changes in reguiatory or 
clinica! medical guidelines and/or reimbursement practices tor the pharmaceuticals we distribute, including 
erythropoiesis-stimuiating agents (ESAs) used to treat anemia patients; price inflation in branded 
pharmaceuticals and price deflation in generics; fluctuations in market interest rates; operational or control 
issues arising from toe Company’s outsourcing of information technology activities; success of integration, 
restructuring or systems initiatives; tiuctuations in the U.S. dollar • Canadian dollar exchange rate and other 
foreign exchange rates: economic, business, competitive and/or regulatory developments in Canada, the 
United Kingdom and elsewhere outside of the United States; acquisition of businesses that do not perform as 
we expect or toat are di^icult tor us to integrate or control; any disruption to or other adverse effecta upon the 
PMSI workers’ compensation business caused by toe Company's announcement that it is pursuing toe sale of 
PMSI; the inability of the Company to successfully complete the sale of PMSI; toe inability of the Company to 
successfully complete any other transaction that toe Company may wish to pursue from time to time; changes 
in tax iegisiation or adverse resolution of challenges to our tax positions; and other economic, business, 
competitive, legal, tax, reguiatory and/or operationai factors affecting the business of the Company generally. 
Certain additional factors toat management believes could cause actual outcomes and results to differ 
materially from those described in forward-looking statements are set forth (i) in Item 1A (Risk Factors) in the 
Company’s Annual Report on Form 1 0-K for toe fiscal year ended September 30, 2007 and elsewhere in that 
report and (ii) in other reports filed by the Company pursuant to toe Securities Exchange Act of 1934. 
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'.S. Ibocl iuid Di'ug Adiiiinislnitioii 


Recall -- Firm Press Release 


FOA posts press releases and oUter notices of recalls and market withdrawals frtm the firms involved as a 
service to consumers, the media, and other interested parties. FOA does not endoree either tee product or tee 
company. 


B. Braun’s Supplier Recall of Heparin API Prompts Voluntary Recall of Heparin 
Solutions 

Scientific Protein Laboratories LLC (SPL) manufyctures Heparin Sodium USP active pharmaceuticai 
ingredient that is used by B. Braun Medical Ine. to produce Heparin Sodium in 5% Dextrose and 0.9% 
Sodium Chloride injection solution 


Contact: 

Stephanie Euler. 908-276-4344 ext. 213 
Susan Denby, 610-997-4856 

FOR IMMEDIATE RELEASE -Irvine, CA - March 21 . 2008 — B. Braun Medical Inc. was recently notified by 
its supplier, Scientific Protein Laboratories LLC (SPL) of a nationwide recall of Heparin Sodium USP active 
pharmaceutical ingredient (API). The voluntary recall affects tee following 23 Finished Product (FP) lots 
manufactured and distributed by B. Braun Medical Inc. nationwide and to Canada. 


B. Braun FP 
Lot# 

B. Braun FP 
Material 

Description 

NDC Numbers 

CAN DIN 

J7D490 

P5872 

Heparin Sodium 25,000 Units in 5% 
Dextrose Injecfion (2S0mL) 

0264-9587-20 

N/A 

J7C684 

P5771 

Heparin Sodium 25,000 Units in 5% 
Dextrose Injection (SOOmL) 

0264-9577-10 

N/A 

J7D496 

P5771 

Heparin Sodium 25.000 Units in 5% 
Dextrose Injection (SOOmL) 

0264-9577-10 

N/A 

J7C470 

P5872 

Heparin Sodium 25.000 Units in 5% 
Dextrose Injection (250mL) 

0264-9587-20 

N/A 

J70580 

P6671-00 

Heparin Sodium 20,000 Units in 5% 
Dextrose Injection (^mL) 

N/A 

02209713 

J7E420 

P5872.00 

Heparin Sodium 25,000 Units in 5% 
Dextrose Injection (250mL) 

N/A 

02209721 

J7C611 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (SOOmL) 

0284-9872-10 

01935933 

J7C557 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride injection (SOOmL) 

0264-9872-10 

01935933 

J7C477 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (KWmL) 

0264-9872-10 

01935933 

J7C705 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (SOOmL) 

0264-9872-10 

01935933 

J7D485 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (^XlmL) 

0264-9872-10 

01935933 

J7E415 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (SOOmL) 

0264-9872-10 

01935933 

J7E416 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (SOOmL) 

0264-9872-10 

01935933 

J7E494 

P6872 

Heparin Sodkrm 25,000 Units in 5% 
Dexteose Injection (250mL) 

0264-9587-20 

N/A 

J7E500 

P5771 

Heparin Sodium 25,000 Units m 5% 
Dextrose Injection (SOOmL) 

0264-9577-10 

N/A 


httD://www.fda.eov/oc/Do/fiirmrecalls/bbraun03 08.httnl 
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J7E577 

P5771-00 

Heparin Sodium 25,000 Unite in 5% 
Dextrc^e injet^n (500mL) 

N/A 

01935941 

J7E489 

P8721 

Heparin Sodkim 1000 Unte te 0.9% 
Sodium Chloride Injection (SOOmL) 

0264-9872-10 

01935933 

J7N556 

PS872 

Heparin Soctium 25.(XK) Unite in 5% 
Dextrose Inje^n (250mL) 

0264-9587-20 

N/A 

J7P404 

P5771 

Heparin Sodium 25,000 Unite in 5% 
Dextix)^ Injection (SOOnL) 

0264-9577-10 

N/A 

J7N604 

P5771 

Heparin Sodium 25,000 Units in 5% 
Dextrose injection (SOOmL) 

0264-9577-10 

N/A 

J7P476 

P5872 

Heparin Sodium 25,000 Units in 5% 
Dexti’ose Injection (2S0mL} 

0264-9587-20 

N/A 

J7N519 

P8721 

Heparin Sodium 1000 Units in 0.9% 
Sodium Chloride Injection (50(HnL) 

0264-9872-10 

01935933 

J7N676 

P8721 

Heparin Stxlium 1000 Units in 0.9% 
Sodium Chloride injection (SOOmL) 

0264-9872-10 

01935933 


8. Braun Medical Inc. began recalling the lots on Marc^ 21. 200S as a precautionary measure. This product 
recall was initiated due to a noUhcation received from the supplier, Scientific Protein Laboratories (SPL), 
disclosing that one tot of Heparin Sodium, USP Actisre Pharmai^uticai Ingredient acquired by B. Braun 
Medical Inc. has a hepaiin-like contaminant. To date, B. Braun Medical Inc. has not received any adverse 
event reports related to ttiis issue. 

The Food and Drug Administration has received reports of serious injuries and/or deaths in patients who have 
been administered Hepann injectable products of otfier companies containing this contaminant. As indicated 
in the notification issued by the supplier SPL, typical symptoms include anaphylactic-4ike reactions such as low 
blood pressuie, shortness of breath, nausea, vomiting, diarrhea and abdominal pain. 

Adverse reactions or quality problems experienced in the U.S. wiUi the use of this product may be reported to 
the FDA's MedWatch Adverse Event Reporting program either online, by regular mail or by fax. 

• Online: www.fda.QQv/medwatch/reDort.htm 

• Regular Mail: use postage-paid FDA form 3500 available at; www.fda.Qov/MedWatch/getforms.htm. 

Mail to MedWatch 5600 Fishers Lane. Rocksnlie, MD 20852-9787 

• Fax: 1-800-FDA-0178 

Adverse reactions or quality problems experienced in Canada with use of this product may be reported to 
Health Canada. For details on how to report these reactions please refer to the following website; 

• Online: htto://www.hc-sc.Qc.ca/dhD-mos/medeff/rePort-dedaration/index e.html 

Customers who have product in their possession from the recalled product lots should discontinue use 
immediately. Patients reporting any problems that may be related to the use of this product should be advised 
to contact a physician. Customers may contact B. Braun Medical Inc. Customer Support Department at (800) 
227-2862 for U.S. and (800) 624-2920 for Canada, Monday through Friday, 8 AM to 7 PM EST for instructions 
for handling the affected product and to arrange for replacement product. 
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Covidien Initiates Voluntary Recall of Pre-Filled Syringes Containing Heparin 


Page 1 of 2 


,.S. F(M)(J iind Dmg Adiniiiisti'iilion 


FDA Home Page 1 Search FDA Site ) FDA A-Z Index I Contact EDA 


Recall “ Firm Press Release 


FDA posts press releases and other notices of recalls and market withdrawals from the firms involved as a 
service to consumers, the media, and ottter interested parties. FOA does not endorse either the product or the 
company. 

Covidien initiates Voluntary Recall of Pre-Filled Syringes Containing Heparin 


Contact: 

Eric Kraus 
508-261-8305 

For immediate release - MANSFIELD, Massachusetts - March 28, 2008 - Covidien, formerly Tyco 
Healtftcare, was recendy notified by its supplier, Scientific Protem Laboratories LLC (SPL), of a nation-wide 
recall of Heparin Sodium DSP active pharmaceutical ingredient. The voluntary recall affects the following 32 
lots manufactured and distributed by Covidien in the United States. 


Product 

.ot Numbers 

REF #8881580121 

7082274 

Wonoject PreFillTM 1 0U/mL Heparin 
_ock Flush Svrinae. 10mL 

7113214 

REF #8881580123 

7051524 

\^onoject PreFillTM 1 0U/mL Heparin 
i.ock Flush Svrinoe. 3mL 

7113214 

REF# 8881580125 

7051524 

Monoject PreFillTM 1 0U/mL Heparin 

7082274 

i.ock Flush Syringe SmL 

7113164 

7113174 

REF # 8881580300 

Wonoject PreFillTM 1 0U/mL Heparin 

Lock Flush Syringe 

2.5mL in 3mL svrinae 

7051444 

REF# 8881581125 

Wonojecf PreFillTM lOU/mL Heparin 

7082274 

.ock Flush Svrinae SmL, witfr BLUNTIP plastic cannula 


REF #8881590121 

Wonoject PreFillTM lOOU/mL Heparin 

Lock Flush Svrinae lOmL 

7113064 

REF# 8881590123 

7041194 

Wonoject PreFillTM lOOU/mL Heparin 

7072154 

.ock Fiush Syringe SmL 

7113034 

3010194 

REF# 8881590125 

7041194 

Wonoject PreFillTM 1 0OU/mL Heparin 

7102804 

L-ock Fiush Syringe SmL 

7041204 

7113034 

7051534 

7113044 

7051544 

7113054 

7051554 

7113104 

7071924 

7113114 

7072034 

7113154 

7072044 

3010064 

7072054 

3010114 

7072064 


Viffr»'//TxrTirTir •fVi' 


ir/r*r’/r»rt/fTTTyxrf»rv‘al1c//'T>XMHli<»r>A'i AS 


A HA nnn« 



340 


Covidien Initiates Voluntary Recall of Pre-Filled Syringes Containing Heparin Page 2 of 2 



B010134 

7072154 

B010174 

7062284 

REF #8881591125 

7082284 

Vionoject PreFillTM lOOU/mL Heparin 


Lock Rush Svrinoe 5mL. with BLUNTIP oiastic cannula 



Covidien began recalling Vie lots today as a precauttonary measure. This product recall was initiated due to a 
notification received from the supplier, SPL, discloang ttiat two tots of Heparin Sodium USP Active 
Pharmaceutical Ingredient acquired by Cowdfen had a heparin-like contaminant. To date, Covidien has not 
received any adverse event reporte related to this issue. Although a veiy small product line for Covidien. the 
Company is committed to foiiowing the direction of the Food and Drug Administration (FDA) regarding ttiis 
matter. 

The FDA has received reports of serious injuries and/or dea^s in patients v/ho have been administered 
Heparin injectable products of other companies containing this contaminant. As indicated in the notification 
issued by the supplier SPL, typical symptoms include anaphylactic-like reactions such as low blood pressure, 
shortness of breath, nausea, \ramrtjng, diarrhea and abdominal pain. 

Adverse reactions or quality problems experienced in the U.S. with the use of fliis product may be reported to 
the FDA's MedWatch Adverse Event Reporting program either online, by regular mail or by fax. 

• Online: wvw.fda.aov/medwatch/report.htm 

• Regular Mail: use postage-paid FDA form 3500 available at; www-fda.aov/MedWatch/Qetforms.htm . Mail to: 
MedWati^ 5600 Fishers Lane, Rockville, MD 20852-9787 

• Fax:1-800-FDA-0178 

Customers who have product in their possession from die recalled product lots should discontinue use 
immediately. Patients reporting any problems that may be related to the use of this product should be advised 
to contoct a physician. Customers with questions about the return of recalled product should contact the 
Return Coordinator at 1-800-346-7197, ext. 8677, between 8:3(tem - 5:00pm (ET), Monday through Friday. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 


Pt^k: HealO) S«^ce 


Food and Drug Adminisbadon 
Sttvar Spring, MD 20993 


Warning Letter 


Via FedEx and facsimile 


kPR212m 

WL: 320-08-01 


Dr.YanWang,Phi>. 

C^eral Manager 

Changzhou SPL Company, Ltd (a/k/a ‘'Kaipu”) 

3 Changhong West Road 
Hutang Townslup, Wujin City 
Changsdiou 
China 

Dear Dr. Wang: 

We have completed our review of the Establishment hispection Report (EIR) for the 
insp»;tion conducted at your active phannaceutica} ingredient manufacturing facility in 
Wujin City, Changzhou, China by U.S. Food and Drug Administration ("FDA”) ,,, 

Investigator Regina T. Brown and Chemist Zi Qiang Gu on 20-26 February 2008. The 
inspection revealed significant deviations from U.S. Current Good ManufacUiring Practice 
(CGMP) in the manu^ture of active pharmaceutical ingredients (API). These deviation 
were listed on an Inspectional Observations form (FDA-483) issu^ to you at file close of 
the inspection. 

These CGMP deviations cause your API to be adulterated within the meaning of section 
501(a)(2)(B) ofthe Federal Food, Drag, and Cosmetic Act (the Act) [21 U.S.C. 
351(aX2)(B)]. This section of the Act states fiiat drugs, as defined in the Act, are 
adulterated when file methods used in, or the facilities or controls used for, their 
manufacture, processing, packing, or holding do not conform to or are not operated or 
administered in conformity with current good manu&cturing practice to assure fiiat siu^ 
drags meet the requirements of this Act as to safety and have file identity and strength and 
meet the quality and purity characteristics, which ^ey purport or are representn! to possess. 

Our review included your March 17, 2008 and April 15, 2008 written responses to the 
FDA-483 observations. We note that some corrections rqipear to have been in^lemented 
and fiiat you have promised that others will soon be implemented. However, your response 
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Changzhou SPL Company, Ltd. 
Changzhou, China 
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does not adequately address some of the deficiencies, as further discussed below. Specific 
areas of concern include, but Me not limited to: 

1. There is no assurance that processing steps used to manufacture heparin 
sodium, USP are capable of effectively removing impurities. 

Our inspection disclosed that your firm lacked an adequate evaluation of the 
effectiveness of critical processing steps designed to remove impurities, and critical 
process pMameters were not well defined or controlled (observation #1 of the FDA- 
483). The inspection also found that an impurity profile has not been established for the 
heparin sodium API (observation #2 of the FDA-483). 

In your MMch 1 7, 2008, response to observation #1 , you state that the firm has 
conducted two successful process validation studies, one in 2002 and one in 2004. 
However, the validation studies failed to determine whether the process was ctqjable of 
adequately removing identified and unidentified impurities. Your response does not 
include data to demonstrate that your process will consistently remove impurities, and 
your firm continues to lack established impurity limits for the API. It is essential that 
your firm establish that controls Me in place for assuring the consistent performance of 
the processing steps to remove impurities in order to ensure the identity, quality and 
purity of the drugs your firm produces. 

fit your response, your firm acknowledges certain deficiencies in providing evaluations 
of critical processing steps. Please provide data from validation studies that assess 
whether the process is capable of consistently removing impurities, and your evaluation 
of the reliability of the controls used to establish and monitor performance of the 
processing steps. 

In your MMch 1 7, 2008, response to observation #2, you state that the current testing 
regimen for heparin sodium is consistent with industry practice reflected in the ICH 
Q7A Guidance (Laboratory Controls, Testing of Intermediates and APIs) which states 
that "Impurity profiles Me normally not necessary for APIs from herbal or animal tissue 
origiiL" Although a full impurity profile may not be necessary as part of the batch-to- 
batch testing of certain APIs, it is necessary that specifications for impurities be 
established for the production of all API and that each API batch be tested for 
conformance to these specifications. The ICH Q7A Guidance (Laboratory Controls, 
General Controls) states that appropriate specifications should be established for APIs, 
including for control of impurities. Your firm failed to establish appropriate 
specifications for identified and unidentified impurities for the heparin sodium API. 
Your firm also failed to perform adequate tests to detect impurities in this API. 

In your MMch 17, 2008, response to observation #2 your firm also states that the 
complexity of the investigation into the recent heparin product recalls demonstrates the 
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difficulty of isolating and identifying impurities in heparin due to the nature of the 
_ J mixture of£^ 3 However, the mere fact that it is 

difficult to isolate and identify impurities is insufficient rationale for not establishing 
appropriate specifications for, and routinely monitoring, impurities during production. 
In fact, we note that you committed in your response to include an "impurity profile 
update" in each DMF annual report. 

Please note that it is essential for your firm to establish appropriate specifications and 
adequate testing to ensure the consistent removal of undesirable impurities, including 
those that are potentially harmful to human health. 

It is your responsibility to ensure that your API meets the identity, quality and purity 
characteristics that it is represented to possess. 

2. You fall to have adequate systems for evaluating the snppliers of heparin 
crude materials, and the crude materials themselves, to ensure that these 
materials are acceptable for use. 

Our inspection found (Observation #6 of the FDA-483) that you received lots of 
material from an imacceptable workshop vendor that were used in your API. In your 
March 17, 2008, response to observation #6, your firm acknowledges inadequacies in 
the firm's supplier qualification efforts. For example, you state that the firm received 
and used heparin crude materials from a workshop that had been designated by your 
firm in a "pre-audit" as "unacceptable" and that was ultimately not approved by your 
firm. Your firm used this crude material in the production of API lots that were shipped 
to the United States. 

Your system for evaluating suppliers of crude heparin material is ineffective to ensure 
that materials are acceptable for use. As described above, your firm accepted and used 
heparin cmde material from a supplier that you had preliminarily determined was 
unacceptable. Your system failed to verify that the supplier was acceptable prior to the 
use of ffie crude material. Furthermore, after your firm determined that the supplier was 
not acceptable, your firm failed to take any corrective action with respect to the 
processed raw material. 

All raw materials that are received and used in producing heparin sodium API should be 
qualified using a system to ensure that raw materials are of acceptable identity, quality 
and purity before use. It is important to establish appropriate specifications for ffiese 
materials and to assure your suppliers provide materials meeting these specifications. 
These specifications should be approved by the quality unit. Your firm has failed to 
establish appropriate specifications for your incoming crude materials. 
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Your vendor qualification program should provide adequate evidence that the 
manufacturer can consistently provide relink and safe materials. Suppliers should be 
monitored and regularly scrutinized to assure ongoing reliability. It is your 
responsibility to ensure that raw materials received are suitable and approved by the 
quality unit prior to use. 

3. The test methods performed for heparin sodium USP have not been verified 
to ensure suitability under actual conditions of use. 

Our inspection found (Observation #4 of the FDA-483) that you have not ensured that 
certain USP compendial test methods were verified under actual conditions of use. 
Specifically, you have failed to conduct adequate verification of USP compendial test 
methods as applied to the production of your firm's API. The data you provided in your 
March 1 7, 2008, response did not include information about the suitability, accuracy, 
and detection limits of certain test methods for API, such as the protein test method, 
used by your fiim. There was no indication flrom these data that your firm's test 
methods could reliably detect and quantify the presence of proteins in the finished API. 
In addition, your finn had not conducted suitability testing of the method to determine 
the limit of detection for the method. The suitability for use of the protein method for 
in-process testing was also not established. 

In your March 1 7, 2008, response to the FDA-483, you state that the firm has conducted 
suitability tests. In addition, you state that the test method was not verified because it 
was a basic compendial test. You assert that USP <1 226>, Verification of Compendial 
Procedures, states that verification is not required for basic compendial test procedures 
that are routinely performed unless there is an indication that the compendial procedure 
is not appropriate for the article under test. In your response, you also state that flie 
laboratory performed basic suitability testing on the heparin sodium API analytical 
method in accordance with your standard operating procedures (SOPs). 

We disagree with your assertions that verification is not required for those USP test 
methods used by your firm. In accordance with cGMP, analytical methods should be 
validated unless the methods used are included in a relevant pharmacopoeia or other 
reeognized standard reference. If the method is a compendial method, verification of 
the methods should be conducted to determine that the method is suitable for its 
intended use under actual conditions. We acknowledge that the USP informational 
chapter <1226> suggests that there is a lesser need for verification for the simplest tests 
such as loss on drying, residue on ignition, and pH measurements. However, these do 
not include the test methods at issue, including the protein test method. 

Further, the ICH Q7A guidance (Good Manufacturing Practices for Active 
Pharmaceutical Ingredients) at section 12.8 “Validation of Analytical Methods” states 
clearly that "the suitability of all testing methods used should nonetheless be verified 
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under actual conditions of use and documented." Thus, although it is not necessary to 
validate USP test methods, it is necessary to verify that these USP methods are suitable 
for the specific conditions of use. Furthermore, the suitability tests you describe in your 
response do not verify that the USP tests are suitable for the specific conditions of use. 

Please provide data that demonstrate that the compendial test method has been verified 
and determined to be suitable under actual conditions of use. 

4. Equipment used to manufacture heparin sodium USP is unsuitable for its 
intended use. 

Our inspection team observed (Observation #7 of the FDA-483) that equipment tanks 
used in the final j_ '? 

These tanks were identified as clean. However, unidentified material was observed 
adhering to the inside surfaces of tanks. It was also observed that surfaces of the tank 
were scratched, not smooth. We also note that volume markings on the outside of the 
I" flanks had tape adhered to it with markings. In addition, the cleaning 

method used for cleaning these tanks was not qualified. 

There should be written procedures for cleaning of equipment. Cleaning procedures 
should contain sufficient details to enable operators to clean each type of equipment in a 
reproducible and effective manner. Acceptance criteria should be established and 
cleaning procedures should be defined and evaluated. 

In your response to 
used in the finalL. 

system and an automated level reader. Until the new tanks arrive, you state that you 
will replace the existing£_ ^t^nks with newQ Qtanks and conduct 

cleaning validation on the new tanks using the manual cleaning methods after each 
cleaning. 

Please provide data that show how the ^ J tanks are qualified and the cleaning 

procedures are validated. 

Your corrective action to replace^ Jtanks withj~ Jis 

noted. However, it is your responsibility to ensure that equipment used to process 
heparin sodium does not meaningfully alter quality of the API by being ad^tive, 
reactive or absorptive. 

Once you have installed and qualified the [_ 3 please provide 

information on equipment qualification and cleaning validation for these tanks. 


observation #7, you stated that the|3 . . J^^^’ks 

Istep will be replaced withY 
Jwill be equipped with clean-in-place 
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The inspectional observations listed on the FDA-483 and the concerns described above 
indicate significant deficiencies in your overall quality system. An effective quality system 
must assure that a firm’s manufacturing operations are adequate and that the API meets its 
established specifications for identity, quiity and purity. There should be a quality unit 
that is independent of production and capably discharges quality assurance and quality 
control responsibilities. Please respond to the FDA with your corrective action plan to 
address the above concerns with respect to your quality system. 

The CGMP deviations identified above or on the FDA-483 issued to your firm are not to be 
considered an all-inclusive list of the deficiencies at your facility. FDA inspections are 
audits, which are not intended to determine all deviations fiom CGMP that exist at a firm. 

If you wish to ship your products to the United States, it is the responsibility of your firm to 
assure compliance with all U.S. standards for Current Good Manufecturing Practice. 

Shipments of articles manufactured by your firm are subject to refusal of admission 
pursuant to Section 801(a)(3) of the FD&C Act [21 U.S.C. 381(a)(3)] in that the methods 
and controls used in their manufacture do not appear to conform to current good 
manufacturing practice within the meaning of Section 501(a)(2)(B) of the Act [21 U.S.C. 
351(a)(2)(B)]. Until all corrections have been completed and FDA can confirm compliance 
with CGMP, this office will continue to recommend disapproval of any new applications or 
supplements listing your firm as the manufacturer of active pharmaceutical ingredients. 

Please respond to this letter in English (including attachments) within 30 days of receipt 
and identify your response with FEI# 3003335664. Any future shipments of API 
manufactured at your 3 Changhong West Road site will be refused admission info the 
United States. 

Please contact Anthony A. Charity, Compliance Officer, at the address and telephone 
numbers shown below, if you have any questions or concerns regarding this letter. 

U.S. Food & Drug Administration 

Center for Drug Evaluation and Research 

10903 New Hampshire Avenue, Bldg 51, Room 3246 

Silver Spring, MD 20993 

Tel: (301) 796-3191; FAX (301) 847-8741 
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To schedule a re-inspection of your &cility, after corrections have been completed and your 
firm is in compliance with CGMP requirements, send your request to: Dii«ctor, Division of 
Field Investigation, HFC-134, 5600 Fisher’s Lane, Rockville, MD, 20857. You can also 
contact that ofiBce by telephone at (301) 827-5655 or by fax at (301) 443-6919. 


Sincerely, 

Richard L. Friedman 
Director 

Division of Manufacturing and Product Quality 

OfSce of Compliance 

Center for Dmg Evalu^on and Research 
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Number of Deaths of Patients Receiving Heparin Reported to FDA, 
January 1, 2007 through April 13, 2008 

Month the Medical ! Number of | Reported Deaths with One or 
Event(s) Occurred Reported Deaths* More Allergic/Hypotensive 


Symptom(s) 


' i 


Jan-07 



3 

1 

1 


1 Feb-07 



1 

j 

0 


Mar-07 



4 

j 

2 


Apr-07 


4 


2 


May-07 


2 

i 

1 

! 

Jun-07 



3 


2 


Jul-07 


4 

i 

2 


Aug-07 


1 


1 


Sep-07 



2 

1 

2 


Oct-07 



7 

1 

4 

i 

Nov-07 


11 

I 

10 


Dec-07 


20 


13 

1 

1 Jan-08 

r" 

31 

! 

21 


Feb-08 


28 


18 


' Mar-08 


3 

1 

0 


' Unknown date 



7 

1 

2 

1 

1 Total 



131 

1 

81 

1 
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Monday, February 11, 2008 3:46 PM 

Subject: FDA MedWatch - Heparin Sodium Injection - Serious Adverse Events Reported In 
Patients Receiving Bolus Doses Of Medication 


^MmdWmch 


Tie fDA Safety fafarmaHaa emf 
Adwarsa Ivaat Rapartaig Prayam 


FDA informed healthcare professionals of important warnings and instructions for Heparin Sodium Injection 
use. There have been reports of serious adverse events including allergic or hypersensitivity-type reactions, 
with symptoms of oral swelling, nausea, vomiting, sweating, shortness of breath, and cases of severe 
hypotension. Most events developed within minutes of heparin initiation although the possibility for a 
delayed response has not been excluded. The reports have largely involved use of multiple-dose vials. 
However, there have been several cases in which product from multiple, single-dose vials have been 
combined to administer a bolus dose. Heparin sodium is an anticoagulant (blood thinner) that is used in 
patients undergoing kidney dialysis, certain types of cardiac surgery, and treatment or prevention of other 
serious medical conditions, including deep venous thrombosis and pulmonary emboli. Heparin treatment is 
initiated using high doses (5000-50,000 units) given directly into the blood stream (intravenously) as a bolus. 
Serious adverse events have recently been reported in patients who received these higher bolus doses. 

The manufacture of multiple-dose vials of heparin sodium has been suspended pending the completion of 
an extensive ongoing investigation to determine the root cause of the problem. Because heparin sodium is a 
medically necessary product and serious public health consequences would result if there were a sudden 
shortage of the drug, the multiple-dose vials of heparin sodium manufactured by Baxter that are currently in 
distribution will not be recalled. See the FDA Public Health Advisory for Agency recommendations to 
healthcare professionals on the use of heparin sodium for injection. 

Read the complete 2008 MedWatch Safety Summary including a link to the FDA Public Health Advisory, Q 
& A Document, and News Release regarding this issue at; 
httD://www.fda.Qov/medwatch/saf6tv/20Q8/safetv0B.htm#HeDarinlni2 
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Heparin Probe Finds 
U.S. Tie to Chinese Plant 
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Baxter International Inc.'s investigation into the cause of deaths and 
allergic reactions linked to its blood-thinner heparin is focusing on 
variations in batches of the active ingredient for the drug, most of which 
were supplied by a Chinese manufacturing facility co-owned by a 
Wisconsin company. 


• See a sample reprint in PDF 
format. 

♦ Order a reprint of this article now. 


Baxter said tlie active ingredient for its heparin was supplied by Scientific Protein Laboratories LLC, a 
Waunakee, Wis., company with a manufacturing facility there and a joint-venture operation called 
Changzhou SPL in Changzhou, China. Baxter declined to elaborate on the nature of the variations, but 
heparin is a particularly tricky product to manufacture because it is derived from pig intestines. 


David G. Strunce, president of Scientific Protein, said most of its active ingredient for heparin is made 
at the China plant, but some comes from the Wisconsin facility. "There’s nothing that would explain 
these reactions, and we are very concerned about this," he said. "We have no idea if these reactions have 
anything to do with our product." 


tMjg exports 
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Though the cause of the reactions still isn't clear, the incident places 
Baxter and Scientific Protein, which is majority-owned by the 
Bethesda, Md., buyout firm American Capita! Strategies Ltd., at the 
center of a broader debate about the oversight of overseas drug 
manufacturing. The U.S. Food and Drug Administration has said it 
didn't inspect the Chinese operation, which is also owned by 
Changzhou Techpool Pharmaceutical Co., of China. 

On Monday, Baxter said it had temporarily stopped production of 
heparin because of about 350 bad reactions, including four fatalities, 
potentially tied to the drug, which is used primarily in kidney dialysis 
and heart surgery. An FDA official estimated that about 40% of the 
adverse reactions among patients taking the Baxter drug were 
classified as serious. They ranged from stomach pain to vomiting and 
diarrhea, low blood pressure, speeding heartbeats and fainting. 


China's rise to become the world's largest manufacturer of drug ingredients has helped drug companies 


http; //online. wsj.eom/article_print/SB12030235 1904669441.htm! 
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elsewhere trim production costs, particularly for generic products like heparin, where margins are 
generally slim. Changzhou SPL, also known by its Chinese name, Kaipu Biochemical Co., is one of 
hundreds of Chinese manufacturers that have quietly become a linchpin of the global pharmaceutical 
industry. In 2005, China had $4.4 billion, or 14%, of the world's S31 billion market for active 
pharmaceutical ingredients, topping India and Italy, ^x^ording to a report written last year by Jinsong 
Du, a health-care analyst in Hong Kong with Cre^t Suisse. 

Yesterday, Sen. Charles Grassley, an Iowa Republican, wrote to the FDA and to Baxter, asking for more 
data about the heparin and its supplier. Michigan Democrats John Dingell and Bart Stupak, leaders of 
the House Energy and Commerce Committee, have been investigating import-safety issues with drugs 
and medical devices. In their own letter to the FDA, they said "American lives are unnecessarily being 
placed at risk" by the limited oversight over foreign manufacturing. 

Baxter spokeswoman Erin Gardiner said the company is using "molecular separation" analysis to "look 
for chemically meaningjful differences" between heparin batches linked to bad reactions and "control" 
batches known to be of high quality. 

Heparin is a complex sugar molecule that normally exists on the lining of blood vessels in people and 
animals. It is now made from pig intestines, but processing them can lead to impurities. "Crushing tissue 
to get extracts means you can get contamination from other things in the tissue," says John R. Hess, a 
blood expert at the University of Maryland. 

In manufacturing, raw intestines are exposed to an enzyme 
and then to a resin that separates the heparin from the rest of 
the liquid. The end product is heat-treated to destroy 
microorganisms. 

Scientific Protein Laboratories said that the cause of the 
patient reactions hasn't been identified. The company said that 
it has been making the heparin active ingredient at the Chinese 
facility since 2004, and that it "engages in the same testing and 
quality-control procedures as U.S. facilities that produce bulk 
heparin" and meet FDA standards. American Capital 
Strategies didn't return calls. 

An FDA spokeswoman said the agency is "doing everything 
possible to discover the root cause of Aese reactions, but this 
information takes time to gather." Neither the Chinese State 
Food and Drug Administration nor the General Administration 
for Quality Supervision, Inspection and Quarantine, which 
polices quality issues, could be reached. Changzhou Techpool 


Yesterday at Changzhou SPL's factory, about a two-hour drive northwest of Shanghai, the smell of 
chemical reagents and the whir of exhaust fans were detectable outside. Two workers in green uniforms, 
black rubber boots, face masks and surgical caps scrubbed equipment outside the plant. Guards blocked 
reporters from entering the compound. 
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U.S, regulators can provide only limited oversight for such operations. A woman in the administration 
office of Changzhou SPL said fte company is expecting investigators from the U.S. FDA to arrive 
Monday for their first visit to the plant. "Well fully cooperate with Baxter and FDA investigators," said 
a manager of the quality-control department. 

The FDA isn't legally required to inspect every foreign drug facility, but it generally does examine them 
if they are named as a maker in a new application to market a drug in the U.S. If the holder of an 
existing, approved application switches manufacturers, the new facility would usually get inspected as 
well. However, a legal requirement for drug manufacturers to get inspected every two years applies only 
to domestic plants, not the growing list of overseas facilities. 

The FDA's commissioner, Andrew von Eschenbach, has said he would like to base FDA inspectors and 
other experts overseas, including in China, Currently, they are all in the U.S. and must do overseas 
inspections during strenuous trips that typically allow the foreign dmg makers to have advance notice. 

The agency said an FDA presence in China would require formal agreement from the host nation, and 
the State Department “is presently discussing this with the Foreign Ministry on behalf of the FDA and 
the U.S. government." 


—Ellen Zhu and Sue Feng contributed to this article. 


Write to Thomas M. Burton at tom.burton@wsj.com ^ Anna Wilde Mathews at 
anna.mathews@wsj.com^, Nicholas Zamiska at nicholas.zamiska@wsj.com^ and Gordon Fairclough at 
gordon.fairclough@wsj.coiTi^ 
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Plant in China under scrutiny 

Initial testing finds irregularities with blood thimier beparin made at die faciiity. 

Cy Don Lee and Ricardo AJonso-Zi^dwer Los Angeles Tbnes Stall WrSers 
rcBruary 20. 2008 
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CHANGZHOU. CHINA - The maker of a t^ood thinner suspected et four U.S. deaths 
and allergic reactions in 350 people said Tuesday foat ite investigation was focusing 

more closely on whether something went awry during the processing of ingredients in f Most vieWd i I MostE-maHad 1 1 Related News'! 
China. 


Baxter Healthcare Co^. spokeswoman Erfo Gardiner said testing had detected 
irregularities in samples of the drug, heparin, that were processed in China from raw 
mateiial extracted in China. No su^ irregiiarHies were detected in heparin macfe from 
raw materials from China but processed at a si^ipHer's plant m Wisconsin. Gardiner 
stressed that the finding.s were pr^tminaty and foat foe company had reached no final 
conclusions about what caused foe adverse reactions among patients. 
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Baxter has said that a Chinese plant here, Changzhou SR., was foe source of much of 
the active ingredient In Its heparin. The U.S. Food and Drug Adminisiration said it never 
inspected the factory because foe agency mixed up the company with anofoer one that 
has a similar name. Changzhou SFL apparently wasnl examined by Chinese drug 
regulators either, because it isn't licensed as a jrfiarmaceutical manofactorer with foe 
Chineee government. 

Such bureaucratic oversights are of growing concern in the U.S.. given that China 
accounts for about 22% of the foreign factories producing drugs for the American 
market •• more than any other single couniry. Yet facilities in China accounted for onfy 
6% of the overseas infections conducted by the FDA from 2002 to 2007. 

A report by foe Government Accountability Office last fall fourfo that foe FDA conducted 
88 Inspections in China during the ffve-year period, from a low of nine In 2003 to 21 in 
2006. That means the vast majority of the 714 Chinese facilities involved in makirtg 
drugs for foe U.S. market were not inspected. By contrast, Italy, with 150 
manufacturing facilities, underwent 131 inspections over foe five years. 

The FDA has said it would inspect the Chinese factory foal was the source of Baxter's 
heparin this weak but didn't specify when. 

Heparin is derived from pig intesUnes, and Chirta has come to dominate foe global 
market thanks to its abundant sopp^ of swfoe and low labor costs. The country 
exported more than $100 million worth of hepann ingredients last year, according to 
various estimates. 

Changzhou SPL - a joint venture that is 55% owned by a Wisconsin company and 
45% by a Chinese partner - was Chfoa's sixfo-l^gesl expoHerof heparin ingredients 
last year by volume. On Tuesday. Chai^zhou SPL mairttained its silence. Employees 
and guards at the plant, located amid farmlands ^ the edge this dusty city west of 
Shanghai, refused to comment. 

But about 1 0 miles to the norfo, another ieading maker of ttepain ingredients 
welcomed a reporter to lour Its facility and ask questiwis. Managers at Cfoangzhou 
Qianhong Bio-pharma Co., China’s second-largest expOTter h^rin. provided copies 
of certificates from regulators in China and Eurc^. its primary export market. They 
showed fingerprint scanners at entrartces, labs and clean rooms. 

Chen Hongiei, Qianhong's export manage a^ an 1 8-yea’ veteran, said that 
he hadn't been inside Changzhou Sn.'^ (^rations but foat ttte producdon processes 
at foe major heparin ingredient manufocttirers in China were ssnilar. He added that 
SPL had an experienced team led by Viang Yan, who came from SPL's American 
owner, Scientific Protein Laboratories of Waunakee. VNTis.. which has been making 
heparin's active ingredient in the U.S. for ttwee decades. 
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Changznou SPL 'is quite welkncmn. It enjoys a good reputation.' Chen said. 

Yet like most everybody else in the industry, Chen was puzzled why that piairt wasn't 
licer^sed with tne Cianese drug regulatory agency. Accorcfing to CSiina's Stats Food and 
Drug Admiristraiion database, 32 companies are registered to produce heparin 
compounds. 

Tnst company is not a pharmai^utical manufacturer, so il has no license,' State FDA 
spokesman Sben Chen sard of Changzhou SPL. He declined to comment further. The 
agency has yet to release any siformation on the matter. 

Licensed pharmaceutcal plants kiCfwta say Chlrrese regulators have typically visned 
at least once a year, although that has incfeased in recent months as China's (Vug and 
food safety practces came under global scniHny after recalls and product scares 
involving Chinese-made medicine, toys and petfood. Changzhou Oianhong. for 
example, said it was Inspecled three tbnes last year, twice unannounced 

Usually the FDA will make an on-site visit before anew tereign drug or active 
ingredient maker is allowed ai, but the rrtistake with Changzhou SPL has drawn fire 
from members of Congress. Changzhou SPL started operations In 2004. 


Home Delivery The FDA says it is aware of only one other C^nese company that ships the active 

ingredient for heparin to U.S. ptermaceutical makers that produce and sell die finished 
Customs' Support drug. Thai compare, Sherrzhen Hepallrik Pharmaceutical Co., said die FDA inspected 
Subscribe IIS facility several years ago betore issuing a certiteateforsales to the U.S. 


Shenzhen HepsEnk, China's laigesi exporter of active ingiectents for heparin, is a 
supplier to Baxter's IlfitiOis rival, APP Pharmacmjticals Inc. 

Chinese producers cd heparin ingredients have been expoiing to Europe tor two 
decades and to the U.S. lor several years. Stepments have {pown bdekiy, although the 
volume shrank last year because a shortage Of pigs tedtoasharp increase m pnces. 
Intestines from about 3,500 pigs ate needed to rmdie about 2,3 pounds of active 
ingredient (or iniectable heparin. 

There are no squealing pigs at Changzhou Qianhong'a sprawling teoiily. Rather, 
shipments of extracted ingre^ents in granule form come mio Qianhong's opereu'on, 
where impurities are removed. 

Jiang Wenqun, Qianhong's deputy general manager, said the company epent about 
S17 rrKiion to build a 22,000-sqoare-looi active ingredient plant, which began 
operations lour years ago The pcivaie firm, which emptoys about 2$0 people and a>so 
makes finished heparin and other compounds, has been exponmg since 1991 Last 
year, she saxt, its revenuesurpassed$42millien. withe Mile more than half of that 
coming from heparin exports. 

Managers at Qianhong said the investiganon of the Baxter dnvg hasn't hurt sales, 
although theu European elienis have called asking about the maoer. “I'm not worried,' 
said Chen, Qianhong's export manager. 'After ail. this is a very old product We've 
been producing it for decades.' 


don.lee9iaiimes.cc 


ricardo.alonso-zaUlvai 

Olatimescom 

Lae reported Irom Changzhou andAtotteo-Zaidivai horn Washington. 


Save over 50% cfl (he newsranit price SubecnOe to The Timet nowi 



file://C:\Temporary Internet Files\OLK292A\Plant in China under scrutiny ■ Los Angeles ... 4/24/2008 



356 


THE WALL STREET JOURNAL, 


February 27, 2008, 8;46 am 

China Washes Hands on Heparin Purity 

Posted by Jacob Goldstein 

If the U.S. is concerned about the quality of raw heparin imported from China, the Americans 
need to make sure the proper controls are in place, China’s State Food and Drug Administration 
said today. 

The Chinese FDA said it works with foreign regulators to monitor 
factories, but the ultimate responsibility for " safeguarding the legality. 

Quality and safety of active pharmaceutical ingredients ” lies with the 
importing nation, the WSJ’s Gordon Fairclough reports. 

A version of the blood thinner heparin, sold by Baxter International, has 
been associated with illnesses and deaths in this country. Some of the 
key raw ingredient for the drug comes from China . In today’s statement, 

China’s FDA put concerns about the Chinese product at arm’s length, 
noting that the Chinese manufacturer that supplied the raw heparin is 
majority U.S. owned, its production technology was supplied by an 
American firm and all of its output was exported to the U.S. 

Chinese producers of active pharmaceutical ingredients must be drug 
companies that are "registered and certified” by the Chinese FDA, an 
agency spokeswoman told the WSJ. Foreign buyers should confirm this 
certification and importing countries "should make strict tests” on 
ingredients. The company that sold the raw heparin used by Baxter 
wasn’t certified by the Chinese FDA because it was registered as a chemical company, not a 
drug company. 

Permalink I Traokback URL: http://blogs.wsj.eom/health/2008/02/27/china-washes-hands-on-heparin- 
purity/?mod=WSJBIog/trackback/ 

Save & Share: Share on Facebook | Del.icio.us | Dioo this j Email This I Print 
Read more: Drugs 
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Look-alike drug may have tainted 
heparin 

The FDA wants to know if contamination of the Mood thinner occurred in the U.S. or 
China and wtiethK It was delibwete. 

By RicartJo Alonso- Zaldh/ar. Los brgeles Times Staff Writer 
March 6. 2008 

WASHINGTON - A recalled blood thinner made with active ingredients from China 
appears to have been contaminaled by a mysterious look-alike substairce, now the 
focus of an investigation into as as 19 U.S. deatos and nearly 800 swtous drug 
reactions, federal officiais sard Wecfriesday. 

The drug -• heparin - is a generic medicatkw given to prevent blood dots. The 
manufactorer. tilinois-based Baxter Healthcare Corp., issued recalls last month after it 
noticed an unusual increase to reports of severe side effects. 

The Food and Drug Administration’s fmdtogs raised questions about whether ttw 
medication was deliberately contaminMed w whether some problem occurred in 
processing, either in China to the United States. 
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FOA officials said the as-yet unidenMfed contaminant was detected only torough 
sophisticated testing not geoerally dene by manufacturers or toeir suppliers. In the 
kinds of routine tests required before the drug was shipped, the cootamirrant apparentfy 
behaved much like heparin, and its presence went unrwticed. 

This substance . appears to act like heparin,' said FDA Deputy Commissioner Janet 
Woodcock, calling the case *a classic chemical investigation.' 

A case of deliberate contamination would echo last year's massive pet food recall, 
prompted by a chemical that a supplier in China mixed with food to boost the product’s 
performance in nutritional testing. 

FDA officials cautioned that the investigation was at an early stage and that they were 
still seeking answers to many basic questions, indeed, investigators have yet to 
establish whether the suspect ingredient actually caused the severe reactions •• 
including llfe-threatening drops in Wood pressure •• seen to some patients. 

‘There is an aMOCiation between the contaminant and the presence of adverse events, 
but it Is not a direct causM link yet,' Woodcock said. 
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The agency has come under fire from Congress because rt faBed to inspect the 
Chinese facility that produced the heparin. Changzhou SPL, befcwe allowing it to ship 
toe drug to the United States, Someone at the FDA mixed i® the name of the piaht 
witii that of another facility that had been inspected. A belated FDA inspection last 
monto tound a series of problems wito documentation, equipment and waste disposal 
at toe Changzhou plant, 

Baxter said in a statement that it, too. is focusing on possible problems with the active 
ingredient, 'The root cause may be associated wtth the crude heparin, sourced from 
China, or from toe subsequent proces^g lhat product before it reaches Baxter,' the 
company said. 


But Baxter's suftoiteL Scientific Prolmn Labixatctoes. said it was 'cBematore' to single 
out toe active ingredient suK3iiedfr«n Chira. Wisamsin^jased Scientific Protein 
Laboratories and a Chinese company are jotot-ventwe partners to the Changhzou 
plant. 

'FDA speculated that toe source of the adverse evatts may be a corrtaminant,’' the 
Wisconsin company'sstatement said. 'ft is infowt^ to note that tots toeory is 
speculation at this point.' 
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Reprint Requests Heparin is derived from a substance found in U>e lining of intesfttes. China 

Wo<i< fcv Us dominates the world market because of its low labcx cosfo and an abundant st^jply of 


pigs. 

Home Delivery 

The Changzhou SPL plant gets ite raw mateh^ ffwii niiddl«n» Imown as 
Custcxner Support consolidators, who deal with ^aughterhouses foat receive pigs from forms. China has 
Subscribe recenUy instifoted fighter veterinary cwtfrote, but ifs imdew how for back U.S. 

Investigators will be able to trace the sources of the hepa^ Baxter said it relies on 
SPL to maintain the integrity of its supi^ chafo. 


Baxter said it started notidng an increase fo reports (A proUems in late December. 
Initially, these reports came from dialysis centers: latw. started to surface at 

hospitals. The company launched an kitemat invest^ation Jan. 4 and noticed the FDA 
a week later. 


Baxter officials said they were at first imsure d the scqse of foe problems and 
contacted the FDA as soon as they learned that patients in hospitals, and not just those 
In dialysis centers, were affected. Heparin, a powerful drug, can cause serious 
reactions even under nomtal cimimstances. 

But the company and foe FDA disagree on the extent of foe potential damage caused 
by foe recalled heparin. Baxter says it has received about 450 reports of drug reactions 
and is investigating four deaths, none of whkfo has been conclusively tied to its 
product. 

The FDA says it has received 785 reports of serious reactions, indudit^ 19 deaths. 
Baxter is focusing on reports received sirwe Dec. 1 S; the FDA is lookfog at aH of 2007. 

The FDA's Woodcock said foe contamirtant was delected at foirty high levels - ranging 
from 5% to 20% ■- in some of foe samples tested by the agency. It aw>ear3 to be a 
molecular cousin of heparin, althout^ it has yet to be idenltfied. 

■We do not know whefoer it inadvertently got into the si^ifJy or was added,’ said. 
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2003 Festival of Books 

Ihe 13th Annual Los Angeles Times Festival of Books, the country's 
largest celebration of the written word, kicks off this Saturday. April 26 at 
UCLA. Click here for complete details. 
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Labia Plastic Surgery 

View (he Latest Offers & Save on Labia Plastic Surgery 
SaleCompareconV 

Asian Eyelid Surgery 

Aslan plastic surety ^eciallst Charles S. Lee MO Board Certified 
ywvw.asrarKosmetlcsor9ery.com 

10 Roles Losing Belly Fat 

1 FoughtToLoseFai.vwtfi These 10 Rules! Lost 9 lbs every 11 Days. 
www.FatLo8s4ldiots.com 

Awlut Plastic &rrgery 

Your Online Sounte For Awful Plastic Surg«y is here. 
Piclures.NatureExhibtl.ofO 

Tummy Tuck tedommopfasly 

Plastic Surgeon NorStem Virginia Or. David Berman Cosmetic Surgeon 
www.BermanCosrtieticSutgery^OT 
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German Firm Recalls Heparin With China 
Link 

Batches Had Ingredient 
From Different Source 
Than Baxter’s Product 

By ANITA GREIL, ANNA WILDE MATHEWS and THOMAS M. BURTON 
March 7, 2mh; Page B4 


A German company is recalling some batches of the blood thinner 
heparin that were made using an active ingredient from China, 
broadening the scope of safety worries about the widely used drug. 
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Rotexmedica GmbH Arzneimittelwerk didn’t rely on the same active-ingredient supplier as 
Baxter International Inc., the maker of heparin that has been recalled in the U.S. But patients 
taking both of the recalled products suffered similar allergic-type reactions and incidents of low 
blood pressure. 


* The Newt: A German company recalled some 
batches of the blood thinner heparin amid safety 
concerns. 

• Background: Heparin previously had been 
recalled in the U.S. by Baxter International. 

' Unanswered Questions: The FDA is continuing 
to Investigate reports of allergic reactions to the 
drug. 


It isn't clear what caused the reactions in the German 
patients who took the Rotexmedica heparin that is 
being recalled, or whether the problem is related to the 
Chinese manufacturers. About 80 patients who took 
heparin from the recalled Rotexmedica batches had the 
problems. No deaths from such reactions have been 
reported in German patients, according to the U.S. 
Food and Drug Administration. 


Still, the disclosure of a Chinese link to another heparin recall may underscore concerns about 
oversight of the Chinese drag industry, and particularly its role as a major supplier of raw heparin, 
which is made from the intestines of pigs. The raw ingredient often emerges from a network of 
small workshops and other suppliers in China that get little, if any, regulatory oversight. 


The FDA said that in the wake of the German report, it was asking all makers of finished heparin 
and the active heparin ingredient to run a new regimen of tests that would detect a contaminant 
that has been found in some batches of the Baxter heparin. The agency said it still hasn’t identified 
the source or the identity of the substance, which wasn't picked up by standard tests done to check 
the drag's quality. 

A document prepared by the German state of Schleswig-Holstein Department of Healthcare says 
the suppliers of the active ingredient for the three recalled Rotexmedia batches are Changzhou 
Qianhong Bio-Pharma Co. and Yantai Dongcheng Biochemicals Co. The document was sent to 
German pharmacists and doctors, along with a letter from Rotexmedica announcing the recall. 
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Wednesday. The FDA publicly disclosed the German recall yesterday. 

Employees in the foreign-trade and quality-control departments at Changzhou Qianhong Bio- 
Pharma said they were unaware of the recall or the German authorities' action. 

Employees at the foreign-trade department of Yantai Dongcheng said representatives of the 
company were meeting with Chinese government officials Friday morning in China to discuss the 
matter. 

Baxter's active ingredient was from Scientific Protein Laboratories LLC, which has a joint-venture 
Chinese manufacturing facility called Changzhou SPL. Baxter has said the contaminant in its drug 
was found in batches made using raw heparin from China. However, it isn't clear where or how 
the unknown substance got into the Baxter product. 

Scientific Protein said the German recall "demonstrates that the heparin problem is not within 
Changzhou SPL's or Baxter's manufacturing facilities." 

In its letter, Rotexmedica said there had been an "increased occurrence" of allergic-type reactions 
and low blood pressure in some patients taking medicine from the recalled lots, and "it can't be 
ruled out that the quality of the batches has been compromised." 

Rotexmedica and German regulators couldn't be reached for comment. 

The FDA said it wasn't clear that all of the German patients who had reactions had taken the 
Rotexmedica product. There was a cluster of reactions at a German dialysis center, the FDA said. 
The agency said there were fewer than 100 reports of reactions in German patients. The German 
state health-agency document used the figure of 80 reactions in connection with the recalled 
Rotexmedica batches. 

In the U.S., the FDA has said it has 1 9 fatality reports that appear to involve the allergic type of 
reaction in patients taking heparin. It wasn't clear how many of them took the Baxter product, and 
the deaths have occurred since Jan. 1 , 2007. The FDA said it has received a total of 785 reports of 
problems in patients who took some form of heparin, though it isn't clear that these are all related 
to drug reactions, and some may be duplicates. 


-Ellen Zhu in Shanghai contributed to this article. 


Write to Thomas M. Burton at tom.burton@wsj.com’ 
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China Orders Tighter Controls 
On Production of Heparin 

Associated Press 
March 21, 200S l:3S a.n}. 

SHANGHAI, China -- In a reversal of its earlier stance, China's 
drug safety agency is ordering local authorities to tighten controls 
on production of heparin, a blood-thinner linked to 1 9 deaths in ft 
U.S. and hundreds of allergic reactions. 

The State Food and Drug Administration issued the order in a notice seen Friday on its Web site 
that requires heparin producers to obtain the raw chemicals used to make the drug from registered 
suppliers. Raw heparin suppliers, meanwhile, are required to improve their management and tests 
on their products, it said. 

Earlier, the Chinese drug agency had insisted that ensuring the quality of exported chemicals like 
heparin was the responsibility of importers and importing countries. 

Heparin is derived from a mucous obtained from pig intestines and other animal tissues, often 
processed by small, unregistered workshops. Investigations following the reports of sometimes 
fatal adverse reactions in the U.S., and of similar allergic reactions in Germany, prompted China's 
new crackdown on unlicensed production. 

Earlier this week, the U.S, Food and Drug Administration identified the contaminant in heparin 
batches from a Chinese supplier to U.S, pharmaceuticals company Baxter International Inc. as 
oversuifated chondroitin sulfate. Baxter recalled nearly all its U.S, -sold heparin injections after 
some patients experienced extreme allergic reactions to the products. There have been similar 
recalls of Chinese-sourced heparin in Germany and Japan. 

Drug safety officials say they haven't confirmed yet if the contaminant, which chemically mimics 
heparin, caused the dangerous allergic reactions. But both the U.S. and Chinese drug agencies said 
they were investigating how the oversuifated chondroitin sulfate, which does not occur naturally, 
got into the heparin batches. 

The heparin probe, coming just a year after the toxic chemical melamine was found in a pet-food 
ingredient from China, has refocused attention on various problems with safety and quality of 
Chinese-made drugs, foods and other products. 

China's drug agency has often failed to adequately regulate the country's medicine supplies, and 
an explosion of production capacity has resulted in numerous reports of adulterated, counterfeit 
and otherwise unsafe pharmaceuticals. Last year, China executed the drug agency's director for 
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taking bribes to approve unqualified medicines. 

China so far has not reported any adverse allergic reactions to heparin products used in the 
country. But the Chinese drug safety agency ordered heparin makers to closely monitor reactions 
to their products and immediately halt production and recall any products with safety problems. 

Deerfield, Illinois-based Baxter International was buying its heparin through a Wisconsin-based 
producer, Scientific Protein Laboratories, or SPL, which in turn owns a Chinese factory, 
Changzhou SPL, and buys additional raw heparin from other Chinese suppliers. SPL says that the 
contamination occurred earlier in the supply chain. 

Copyright © 2008 Associated Press 

URt, ftjrthis article: 
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Three More European Countries Recall 
Heparin 

Denmark, France, Italy 
Raise Fresh Concerns 
About Chinese Supplies 
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By JEANNE WHALEN, THOMAS M. BURTON and ANNA WILDE MATHEWS 

March 26, 200^; Pa%e B4 


Three European countries - France, Italy and Denmark - recalled 
the blood-thinning drug heparin or its ingredients, spreading recalls 
to new territories and raising the question of whether a previously 
trusted supplier may have contamination problems. 
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Shown here is an exterior view of pharmaceutical 
company Rotexmedica in northern Germany. 
Batches of heparin made at the plant have been 
recalled. 


There is a potential worry 
for the U.S. in the new 
recalls of heparin, which 
is made from pig 
intestines. China’s 
Shenzhen Hepalink 
Pharmaceutical Co., 
which supplies ingredients 
to APP Pharmaceuticals 
Inc. “ currently the sole supplier of large-dose heparin 
for surgery and kidney dialysis in the U.S. -- also 
supplied Italian company Opocrin SpA. On Tuesday, 
Opocrin said it bou^t some ingredients from Shenzhen 
that turned out to be contaminated. 


• Heparin Faces Tougher Testing® 
03/15/08 

• Heparin Contaminant is Found^ 
03/06/08 

• China Says Drug Checks Are Up 
to Importers® 

02/28/08 

• Gaps Found in Chinese Drug 
Supply Chain® 

02/21/08 


APP, based in Schaumburg, 111., said the Italian heparin ingredients were obtained through a 
different slaughterhouse than are APP's. APP heparin has consistently tested contaminant-free in 
its own and in U.S. Food and Drug Administration testing, APP spokeswoman Maili Bergman 
said Tuesday. 


Shenzhen Hepalink couldn't be reached for comment. 

Problems with tainted heparin first emerged in the U.S. in February, raising questions about the 
safety of the global supply chain for medicines and other products. Baxter International Inc. and 
a German company have recalled heparin products that were found to be contaminated. Both 
German authorities and Baxter have said the source of the contamination appears to be in China, 
where ingredients for the problematic heparin originated. The Chinese role has led to 
congressional investigations in the U.S., where lawmakers are calling for stepped-up scrutiny of 


n. 


/CU 1 1 1 <0 


AnAn(\(\<ii 



364 


Three More European Countries Recall Heparin - WSJ.com 


Page 2 of 3 


foreign drug makers. 

The FDA has said it now knows of 19 patients who have died after taking heparin, apparently 
from allergic reactions. It isn't clear how many of the patients who died had taken the Baxter 
product. 


• Latest Recalls: Three European nations issued 
recalls for the blood-thinner heparin. 

• Precautionary Move: Europe's drug regulator 
said it knew of no patients who suffered adverse 
reactions in the countries. 

• Contamination Fears; The recalls reflect concern 
that the drug may contain the same contaminant 
found in U.S. batches of heparin. 


The latest recalls in Europe showed the global 
problems with heparin spreading from Germany - 
previously the only European country to recall heparin 
or its ingredients -- to three more countries. 


There have been no reports of patients in France, Italy 
j or Denmark suffering adverse events after taking 
heparin. But some batches of finished heparin and its 
active pharmaceutical ingredient are being recalled because they are contaminated or suspected of 
being contaminated, Martin Harvey-Allchurch, a spokesman for the European Union's drug 
regulator, the European Medicines Agency, based in London, said Tuesday. 


"We presume it is the same contaminant," oversulfated chondroitin sulfate, as found in batches of 
heparin in the U.S., "but it has yet to be definitively confirmed," he said. The EMEA presumes 
this because the screening test being used is specifically designed to identify that particular 
contaminant, he said. The EMEA has been in close contact with the U.S. Food and Dmg 
Administration on heparin and has passed along the FDA's contamination-screening test to all 
European Union countries, Mr. Harvey-Allchurch said. He added that he believed all EU 
countries are now testing their heparin batches for contamination. 


In response to a question about the European recalls, Janet Woodcock, director of the U.S. Food 
and Drug Administration's drug center, said in a statement Tuesday that agency officials were "in 
communication with the regulatory authorities in these countries and are still vigorously pursuing 
our investigation." 


An FDA spokeswoman said the agency has tested APP heparin batches in the past and found no 
contamination, and APP has promised to test the active ingredient for its U.S. heparin for the 
contaminant. 


France on Friday started recalling finished heparin made by Rotexmedica GmbH, the same 
company that made heparin that was recalled from the German market earlier this month, Mr. 
Harvey-Allchurch said, Rotexmedica, a unit of France company Groupe Panpharma, couldn't be 
reached for comment. 
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China watchdog responds to heparin scare; AZ now 
affected 

By Kirsty Barnes 

30/03/2008- China's drug regulatory authority is finally responding to curb Its damaged 
reputation by urging Its local authorities to take a more proactive role in stemming what 
Is fast becoming a global heparin contamination, sparked by material sourced in the 
country. 

According to Chinese media reports, the State Food and Drug Administration (SFDA) issued a 
message on its website urging its regional offices to boost their supervision of the production 
methods of heparin manufacturers in their locality. 

The watchdog has also urged heparin producers to source their raw heparin from registered 
suppliers only, and issued a plea to heparin manufacturers to ensure they are producing the 
material in accordance with the approved standards. 

In addition, the SFDA warned manufacturers that they must take the initiative to closely follow the 
clinical effects of their products that are on the mari<et and if any problems are linked back to their 
manufacturing facilities, they must halt production immediately and recall any implicated products 
from the market. 

Moreover, the agency told raw heparin suppliers to tighten their management and quality checks of 
raw and supplementary materials. 

TTie SFDA's latest actions indicate a softening of the stance on drug exports from the country that It 
took this time a month ago, when it effectively sent out a message to the world of “buyer beware". 

The agency said last month that while it does enforce its own strict controls on the chemicals used 
In pharmaceuticals, "safeguarding the legality, quality and safety of active pharmaceutical 
ingredients (APIs)" is ultimately the responsibili^ of the Importing country. 

According to the SFDA, companies that manufacture APIs in China must be registered and certified 
as pharmaceutical companies by the watchdog after it carries out an inspection of the facility. It Is 
this authority that importing firms and the regulatory agencies of importing countries should look 
for before accepting any product from a Chinese company. 

In addition, any importing country should also still conduct their own stringent quality control tests 
on APIs, excipients and finished drugs, the agency said at the time. 


While the watchdog's latest actions by no mean indicate It has changed its opinion on the matter of 
where the final responsibility for quality control lies, it does signal that it has recognised it still has 
a large role to play. 

The agency's proactivity is overdue, considering the fact that China's already somewhat dubious 
pharma manufacturing reputation has been taking a beating for the past two months, at a time 
when the country's pharmaceutical industry has been actively trying to increase its international 
dealings. 

What started as an Isolated incident of contamination of certain lots of heparin soid by Baxter 
Healthcare in the US, of which the API was traced back to a supplier In China, has now spread to 
several countries across the globe, with multiple Chinese API suppliers also now implicated. 

Hundreds of patients have reported severe adverse events and there are 19 deaths linked to the 
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health scare. 

It has since been revealed by a US Food and Drug Administration (FDA) investigation that the drug 
lots in question were contaminated with a substance called oversulfated chondroitin sulphate, which 
is made from animal cartilage and is a cheaper alternaUve to raw heparin, which is normally 
derived from pig's intestines. It Is not approved for use in medicine. 

So far, the US, Germany, France, Italy, Denmai1<, Switzerland and Japan have all pulled heparin 
products from the market due to the presence of contaminaHon or as a precautionary measure 
after API links to China were made. 

Australia and perhaps the UK are looking likely to be the next countries to follow suit. Australia's 
Therapeutic Goods Administration (TGA) recently issued a statement on its website claiming that it 
had discovered contamination in samples of heparin distributed by UK-based drug giant 
AstraZeneca. 

Although there have been no increase in the number of adverse events reported from use of the 
drug, the regulator said that “it is unclear whether the contamination is related to single batches or 
affects heparin products more generally," as testing is still underway. 

AstraZeneca has since confirmed that its heparin API was sourced form China and it is in 
discussions with the TGA to recall the affected product as soon as possible. The firm also indicated 
that it is now evaluating its China supply chain. 

Copyright - Unless otherwise stated ait contents of this web site ate © 2000/2008 - Decision News Media SAS - All Rights Reserved. For 
permission to reproduce any contents of this web site, please email our Syndication department; COntagt.gyr,Syndj£§tiQll 
departme nt. Full details for the use of materials wi this site can be found in the Terms & Coftdi tions. 

contact t he .editor 

Earn 


hftn7/www.otitsoiirr.inP-nharm3.r.nm/nfiws/nrmfNewsRis.asn?id=84293 


4/24/2008 



368 


Page 1 of 3 


J 6 of 31 DOCUMENTS 


The New York Times 

March 30, 2008 Sunday 
Late Edition - Rnal 

The Drug Scare That Exposed a World of Hurt 

BYLB^: By WALT BOGDANICH 

SECTION: SecUon WK; Column 0; Week in Review Desk; THE WORLD; Pg. 3 
LENGTH: 1052 words 

When cold medicine containing a poison made in China killed nearly 120 Panamanians in 2006 and early 2007, 
Americans could lake some comfort in the belief that a similar epidemic could never happen here, not with one of the best 
drag regulatory systems in the world. 

Then last spring, hundreds if not thousands of pets died or were sickened in the United States by a Chinese pet food 
ingredient that contained leth^ levels of melamine, an industrial product used to artificially boost protein levels. That was 
followed quickly by the discovery that Americans were brushing their teeth with Chinese toothpaste containing a poisonous 
chemical used in antifrww:. 

Still, no Americans died from the chemical. 

And then came hqjarin. 

A hugely popular blood thinner used in surgery and dialysis, heparin turned out in some cases to contain a mystery 
substance that sophisticated lab tests earlier this month determined to be a chemically modified substance that mimics the real 
drug. The United States Food and Drug Administration has linked it to J 9 deaths and hundreds of severe allergic reactions, 
though the agency is still investigating whether the contaminant was the actual cause. 

What a difference a year makes. 

After many near misses and warning signs, the heparin scare eliminated any doubt that, hwe and abroad, regulatory 
agencies overseeing the safety of medicine are overwhelmed in a global economy where supply chains are long and opaque, 
and often involve many manufacturers. 

"In the i990s governments were all about trying to maximize the volume of international trade," said Moises Naim, 
editor in chief of Foreign Policy magazine and author of "niicit; How Smugglers, Traffickers and Copycats Are Hijacking the 
Global Economy." 'Tm all for Aat, but I believe this decade is going to be about maximizing the quality of that trade, ik )1 
quantity." 

Mr. Naim said the heparin scare is already having a "huge" impact, fueling worldwide anxiety over imported medicine 
and a growing demand for consumer protection. 

Congressional Democrats are talking about authorizing more money so the F,D.A. can do more overseas inspections, 
particularly in China, where more and more drug ingredients are made. The agency is also completing a plan to perinanenliy 
station employees in China for the first time. 

"Just focusing on the borders of the United States does not work," said Dr. Murray Lumpkin, a deputy commissioner at 
the F.D.A. "In order for us to do our job letter dom«tically, we have to work better internationally." 

Chinese drug regulators have also begun to take small steps toward plugging some of Ae country’s gaping regulatory 
holes, particularly with the thousands of chemical companies Aat sell pharmaceutical ingredients wiAout a drug license. 
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Regulators have much to do and many obstacles to overcome in trying to adapt to changes brought on by globalization. 

The way heparin is made and distributed illustrates the challenges they face. The drug's raw material comes fiom 
mucous membranes in the intestines of slaughtered pigs. TTiose membranes are mixed together and cooked, a process that in 
China often takes place in unregulated family worktops. 

It is then transported to middlemen, called consolidators, dir«:t the produa to plants in China that manufacture 
heparin’s active ingredient for shipment to either another trader or the finished dose manufacturer. In the United Stales, the 
tainted ingredients ended up at Baxter International, which later had to recall the blood thinner. 

Since the outbreak in the United States, Japan and several countries in Europe have recalled certain heparin products 
made with Chinese ingredients. In some instances, European traders buy and sell the heparin to companies in other countries, 
extending die supply chain even more. 

Anti-counterfeiting experts say that the longer the chain, the greater the op^rtunity for counterfeiters to adulterate the 
product. In fact, FJ>.A. investigators have yet to figure out where in the multistage manufacturing process the chemical that 
mimics heparin was added. 

"Advanced technology and global manufacturing outlets have made fake drugs a big and illicit business that is literally 
poisoning patients," said Alan C. Drewsen, executive director of the International TradCTiark Association. 

And since supply chains often pass through more than one country, there is no government agency with the power to 
police all of it. The World Health Organization runs a program that helps track counterfeit medicine, but it has no regulatory 
authority. 

Manufacturers also need to do a better job of testing impxirted ingredients, drug experts say. 

For example, tests failed to detect the hepiarin-Hke contaminant because it was so similar to the real thing. And that 
worries Dr. Roger L. Williams, chief executive of the United Stales Pharmacopeia, which sets tjuality standards for medicine 
and supplements. 

"What you are seeing here is the tip of the iceberg," Dr. Williams said. "How do we know what else has gone wrong?" 

He said, for example, that melamine was missed because "we have a bad test for protein." Other tests should also be 
improved, he said. To help companies identify dieihylenc glycol, the inexpensive peison that ended up in Panamanian cold 
m^icinc and in Chinese toothpaste. USP recently came up with a bener way of determining if that poison is present. 

Some leading members of Congress don't want to rely so heavily on manufacturers to protect the public, particularly 
afterreptorts said poor management and scientific inadequacies have weakened the F.D.A. 

More than 500 plants in China export drug ingredients to the United States but the agency inspected only 13 of them last 

year. 


One of the plants not inspected was the one that made the conuminated heparin ingredient. That plant, Changzhou SPL, 
blames someone else further upstream in the supply chain for selling tainted raw materials. 

lire F.D.A. is continuing to investigate. 

"We can blame the Chinese for this stuff as much as we want, but the truth of the matter is we are the people who are 
buying," said Joseph G. Acker, pjresident of a chemical trade association. 

And Mr. Acker points a finger at the F.D.A., adding, "i think that organization needs a total overhaul." 

URL: http;//www.nytimes.cam 
LOAD-DATE; March 30, 2008 
LANGUAGE: ENGLISH 
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Editorial; We can't afford FDA bungling on 
pharmaceuticals 

Mercury News Editorial 

Arricle Launchtd; 04/03,'ZO0S 01:41:27 AM POT 

TTia Food and Drug Administratiw should be embarrassed by its lack al attention to the ingredients in prescription 
drugs. 

The latest evid&ice is the 19 deaths and hundreds of allergic reactions reported ty Americans using a bad batch of 
die drug thinner heparin. Some ingrecfients were contaminated, and the FDA admitted wolating its own rules by not 
inspeding the Chinese ladory where th^ were made. 

This al the same time the FDA stubbornly refuses to allow cheaper prescription drugs to be imported. What hypocrisy. 
The heparin cSsaster screams out for truth in labeling on the ongin of ingredients in prascription drugs. 

Americans may think most of their presaipiion drugs are manufactured here, but they are not. The latest estimates are 
that 80 percent of adlve ingretSenB in drugs sold here are imported. China and India combine to make just under half 
of them. 

China's recent track record on safety should be a major concern for the FOA and for American drug companies, which 
gitlmately are responsible for the safety of their products. 

The FOA generally makes i« factory inspections before a drug is W'oved. After that, tfie foreign manufacturer is 
rarely inspected. But in the case Invotving heparin, the FOA inspeded the wrong facility wi«t a similar name. The FOA 
still does not have an ^ice in Chma to conduct inspections. 

The blame for this shoddy work is shared by Congress, which has not given the agency enough money 

to do the job property. It should authorize an 

adckltonal $400 million every year for inspections. 

Advertisement 

Lawmikers also should require ft^l disclosure of the 
~ origin of ingredients for prescription drugs sdd in the 

United Stales. Then buyers can beware, and 
pharmaceutical companies will have a greater incentive to ensure quality. 

California employers and individuals spend nearly $25 btllion a year on prescription drugs, about $700 per person. The 
FDA should be ensuring safety • but at a mNmum, we have a nght to know where those drugs are made and what 
Ingredi^ts they contain. 
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Rise in Price Was a Sign of Trouble ^ * 

Supply Problems Caused Spike That Some Say Should Have Prompted Scrutiny 

By Marc Kaufman 
Washington Post Staff Writer 
Sunday, April 13, 2008; A03 

The price of the Chinese-produced main ingredient used to make the blood thinner heparin doubled last 
year, just four months before hundreds of American patients began having severe and sometimes fatal 
allergic reactions to the medication, according to a report from an authoritative drug information 
company in China. 

The highly unusual increase of the price within a quarter of a year should have been a red flag to 
drugmakers that something significant - and perhaps dangerous ~ was happening to the ingredient of a 
medication widely used in life-threatening situations, industry experts said. Heparin contains a substance 
that is extracted from the intestines of pigs and is collected in slaughterhouses and on farms. 

Between November and February, hundreds of Americans experienced serious allergic reactions after 
taking Chinese-made heparin, and 62 died, the Food and Drug Administratio n reported this week, 
sharply increasing its previous estimates. Some patients always respond poorly to heparin, but FDA 
statistics show three fatal allergic reactions in 2(X)6. 

Last month, the agency discovered through chemical testing that heparin made in China and distributed 
in the United States by B axter I nternationa l had been contaminated with inexpensive over-sulfated 
chondroitin, an altered version of a widely used dietary supplement. 

The company that bought the Chinese raw material and began processing the drug - Scientific Protein 
Laboratories (SPL) of Waunakee, Wis., and Changzhou, China - acknowledged this week that the price 
of unprocessed heparin doubled in China in the last half of 2007 and said the company passed on some 
of the increase to its customers. Baxter spokeswoman Erin Gardiner said that the company faced 
"modest" price increases in 2007 because it had long-term contracts, but that it saw a "substantial" rise 
this year. 

Wayne Pines, an SPL spokesman, attributed the price spike to a supply shortage caused by an epidemic 
of "blue ear" disease in Chinese pigs and by decisions of Chinese villages and companies to get out of 
pig farming and shift to more lucrative businesses. Pines said the price doubling did not raise any safety 
concerns. 

But some businesspeople who deal in pharmaceuticals said the sudden increase in the long-stable price 
of an important ingredient should have raised concern among purchasing agents. 

"This price increase should be, has to be, seen as a signal to purchasing managers," said Guy Villax, 
chief executive of the European drug company Hovione and a board member of the European trade 
association for drug ingredient makers, 

"You have a situation here where the supply chain begins in slaughterhouses and villagers' homes, and a 
sudden disruption of that supply doesn't raise safety questions? I don't know whether anyone could have 
detected the contaminant early on, but at least they should have been looking," he said. 
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Villax added that the supply shortage and the steep price increase offered an obvious opportunity for 
individuals "who don't play by the rules" to make windfall profits by adding cheaper materials to the raw 
heparin as a way to meet the demand. 

The FDA has not said whether it thinks the contaminant was intentionally added to the drug, but 
officials described it as a heparin-like compound that appeared to have been formulated so that standard 
quality-control tests could not detect it. 

Although officials have not conclusively linked the contaminant to the allergic reactions and deaths, 
they have said there is clearly an overlap between the two. Chondroitin sulfate does not occur naturally 
but can be made from pig cartilage. 

FDA spokeswoman Karen Riley said Friday that the agency was aware that the price of raw heparin 
increased dramatically last year but did not necessarily see it as a signal of potential quality problems. 
The rise was apparently the result of the blue ear disease outbreak, she said, but the agency is looking at 
other possibilities. 

"We are aware that with other products in other years, ingredients that look like the approved drug have 
been added for economic advantage, to make a quick buck," she said. 

The price increase is detailed in a report by the Chinese drug information company Oriental Health E- 
Commerce Business (Beijing), recently renamed Healthoo.com. The company collects data on drug 
sales and prices from Chinese customs offices and is considered authoritative by Western 
businesspeople. The heparin report, made public only recently, contains statistics but no commentary. 

The Healthoo report shows that the price of crude heparin exported from China went from $629 per 
kilogram in January 2007 to $1,507 pet kilogram in December. The report also shows that more than 50 
percent of the crude heparin went to the United States, 37 percent to Germa ny and the rest to other 
nations. 

The report shows that the cost of refined heparin exported by China rose at about the same rate as that of 
raw heparin - strongly suggesting that the increase was driven by the price of the raw material, rather 
than by processing problems. 

In recent years, China has been the world's primary source for the active ingredient in heparin, but in an 
e-mail Friday, Healthoo said that significantly less heparin is being exported from China now because of 
the supply problems. 

No heparin deaths have been documented in other countries, but the contamination was detected and 
allergic reactions were reported in France, Germany, My and elsewhere. It is unclear whether the lack 
of reported deaths outside the United States is because of differences in the sources of heparin or of a 
more aggressive U.S. system of reporting adverse events. 

Heparin, which is used as a blood thinner during surgery and dialysis, has been on the market since the 
1930s. Like many pharmaceuticals - especially inexpensive generic drugs - it is now largely made 
abroad, increasingly in lightly regulated nations such as China and India . The FDA's ability to oversee 
the supply chains has become a much-discussed issue on Capitol Hill. 

Brant Zell is past chairman of the Bulk Pharmaceuticals Task Force, a group within a larger American 
organic-chemicals trade association that deals with drug ingredients. He said unusual price spikes, such 
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as the one involving heparin, have buyers "asking questions like, 'Is something unethical going on here?' 


He said the case highlights a new reality - that when a problem arises with an American-manufactured 
drug, the FDA usually addresses it quickly and can take action promptly. But when a problem surfaces 
in China or India, where regulation and oversight are far less strict, it inevitably takes officials longer to 
determine what is happening and why. 

"The truth is that there's not a level playing field here when it comes to regulation in the United States 
versus a place like China," Zell said. "And since many Chinese are quite a few years behind us in 
understanding quality control and good manufacturing, problems like with heparin will be hard to avoid 
because it's just harder to pick up the early warning signals." 

Jon Martino, a specialist in tracking and detecting counterfeit drugs and a former global investigations 
manager for Amgen, a major biotech company, said that U.S. firms that get their unprocessed heparin 
from China are to some extent "at the mercy" of their suppliers, 

"Baxter is dependent on getting" that active pharmaceutical ingredient and "would drop to their knees to 
get it for their patients," he said. "Maybe they thought it was a temporary glitch in price, maybe they 
didn't do their due diligence as well as they could have. But the basic point is that they need to get those 
ingredients, because they have so many customers to supply," 

Staff writer Mary Pat Flaherty contributed to this report. 
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Heparin probe highlights challenges of 
regulating global drugs market 

1 day ago 

CHANGZHOU, China — On a dusty lane in east China, a small factory sitting amid strawberry and 
vegetable fields processes chemicals from pig guts into heparin, a commonly used blood thinner linked 
to 62 deaths and hundreds of allergic reactions in the U.S. and Germany. 

The mysterious problems with heparin from the factory and others like it - China's deadliest product 
quality scandal since Chinese cough syrup killed 93 people in Central America a year ago - dramatically 
illustrate the perils of shifting drug production offshore. 

With recalls of heparin products now in six countries, it is an issue that regulators are scrambling to 
address. Some specific heparin products and certain lots from B. Braun Medical Inc. that were 
distributed in Canada are among those recalled in recent weeks. 

In the past month, China's drug safety agency has ordered tighter controls on heparin production. That 
followed a U.S, Food and Drug Administration order requiring all heparin imports to be tested, The 
FDA also announced plans to station eight regulators in China and hire five Chinese to work with them. 

"This is just the tip of the iceberg in terms of problems with sensitive drugs," said Dr. Bryan Liang, an 
adviser to the Partnership for Safe Medicines, an American group working to promote drug safety. "The 
problem is only going to get worse as more materials come from suspect sources." 

About 40 per cent of pharmaceuticals and 80 per cent of the chemical ingredients in dmgs are imported, 
according to U.S. government statistics, A growing share comes from developing countries such as 
China, India and Mexico that are still building their own drug safety systems. 

Heparin is derived from mucous wrung and washed from pig intestines and other animal organs. It has 
been used for decades to prevent clotting from intravenous procedures, dialysis and heart surgery. 

The recent problems were traced to heparin made in China and marketed in the United States; so far, 
China has reported no allergic reactions to heparin used locally. 

The U.S. FDA announced Tuesday that it had found 62 deaths and nearly 800 severe allergic reactions 
associated with heparin. 

Health Canada's adverse drug reaction monitoring database does not show an increase in reports related 
to heparin in 2007. One report of an allergic adverse reaction was reported to the monitoring program 
last year. 

"From January 1, 2008 to April 4, 2008, Health Canada has received a total of 14 adverse reaction 
reports suspected to be associated with heparin," a Health Canada spokesman said Thursday in an e- 
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mail. 

"Two of the 14 reports described allergic type reactions. These two reports of allergic type reactions did 
not have a fatal outcome. In these two reports of allergic type reactions, neither the specific brand nor 
the lot of heparin was provided." 

A caveat on the database stresses that these reports should not be used to determine the incidence of a 
reaction or for estimating risk of a particular product, as the total number of reactions occurring and the 
number of patients exposed to the product aren't known. 

In the U.S., the first reports of deaths were linked to products sold by Deerfield, Ill.-based Baxter 
International Inc., the biggest heparin seller in the U.S. But the most recent figures also included patients 
treated with other brands of heparin. 

Baxter recalled nearly all its U.S. heparin injections, as have several other companies. 

German manufacturer RotexMedica GmbH recalled batches of heparin from China after some 80 reports 
of allergic reactions, but no deaths. 

Danish, French and Italian authorities also recalled batches of potentially contaminated heparin from 
China as a precaution, the European Medicines Agency said last month. 

Three Japanese drug companies and a U.S. manufacturer, B. Braun Medical Inc., also recalled heparin 
products from Baxter's supplier, Waukanee, Wis.-based Scientific Protein Laboratories, which owns the 
factory sitting among farm fields outside of Changzhou, a sprawling industrial city west of Shanghai. 

The FDA says a contaminant, identified as oversulphated chondroitin sulphate, accounted for up to half 
of the active ingredient in some batches of heparin from the factory, known as Changzhou SPL. It has 
yet to confirm, though, whether the contaminant caused the allergic reactions. 

Chondroitin sulphate, usually made of animal or shark cartilage, is used as a food supplement for joint 
pain. It is more than seven times cheaper than heparin, which might tempt suppliers somewhere along 
the production chain to substitute it. And its chemical similarity to heparin makes it hard to spot, the 
FDA said. 

Heparin was first made in North America and Europe, but production has shifted to lower-cost 
developing countries over the past 20 years. The raw chemicals, or active pharmaceutical ingredients, 
used to make it and many other drugs are now mostly imponed from China and India. 

"We have an increasingly globalized supply chain," said James Shen, publisher of the industry 
newsletter Pharma China. "The Chinese are now major suppliers of bulk pharmaceuticals and also 
supply intermediate chemicals for drugs." 

"It is likely we will continue to see the same problems with other drags," he added. 

The U.S. FDA inspects only about seven per cent of foreign drug makers each year; it failed to inspect 
Changzhou SPL because of what it says was a language mistake. 

The raw chemicals for the drug are usually made in small, unregulated workshops, using pig guts from 
slaughterhouses and sausage-casing factories, processed by chemical companies and eventually drug 
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makers before being delivered to hospitals. 

"The supply chain that was used to make the materials is impossible to follow," said Liang of the 
Partnership for Safe Medicines in Virginia. “Add to that, Chinese manufacturers are not averse to cutting 
comers, as we've seen in toys, toothpaste, food and drugs." 

When FDA experts belatedly inspected Changzhou SPL last month, they found scratched tanks with 
"unidentified material" sticking to their insides. Records were missing for some of its sources of raw 
heparin, and testing was incomplete. 

"We are a company with high standards. We have nothing more to say to you!" shouted a manager at 
Changzhou SPL who answered the phone but refused to give his name. 

"We have never had chondroitin sulphate on our production list. Just see the official announcements," he 
said before slamming the phone down. 

A Scientific Protein Laboratories statement emphasized that FDA findings suggest the chondroitin 
sulphate was in the affected heparin before it reached Changzhou SPL. 

"The observations made by the FDA during its inspection do not indicate any fundamental or underlying 
problems with the Changzhou SPL facility," the statement said, quoting industry consultant Robert 
Rhoades speaking on SPL's behalf. 

Importers beware is the principle governing all international trade in drugs and pharmaceutical 
chemicals, said Shen of Pharma China. 

"For exports, (China) doesn't regulate anything at all. There is no export licensing system in place," he 
said, noting that such chemicals are generally unregulated. "The U.S. FDA doesn't regulate those exports 
from the U.S. either." 

FDA officials say a U.S.-China agreement on improving co-operation in drug safety, signed in 
December, has helped the heparin investigation, though heparin was not on the original list of drags 
covered by the pact. 

Even with inspections, heparin is tricky, said Liu Jian, an expert on the chemical at the University of 
North Carolina. 

"In producing heparin, it's very important to control the quality of the raw heparin," Liu said. "Once you 
have a contaminant that you didn't get rid of in the early stages, it's very hard to tell what you have 
there." 

On the Net: 

• U.S. Food and Drug Administration; http ://www.fda.gov 

• China State Food and Drug Administration: http://www . sfda.gov.cn 

• Health Canada: http: //w ww.hc-sc.gc.c a 


filer//r:\Temr)nrarv Internet Fi1es\OT .K292A\The Canadian Press Henarin nrnbe biphliffhts.. 


4/24/2008 



377 


U.S. and China Dispute Conclusions About Tainted Heparin Page 1 of 3 

wa^'ngtonposfccom 

U.S. and China Dispute Conclusions About Tainted 
Heparin 

By Marc Kaufman 
Washington Post Staff Writer 
Monday, AprU 21, 2008; 4:1 1 PM 

American and Chinese officials publicly disputed each other's conclusions today about what caused a 
deadly spike in severe reactions to the blood thinning drug heparin. Each side essentially said that the 
other was to blame. 

Chinese officials today rejected the Food and Drag Administration's conclusion that a synthetic 
compound from China found in tainted supplies of the blood thinner heparin was the likely cause of the 
hundreds of injuries and deaths associated with the drug. Later, Janet Woodcock, director of the 
agency’s Center for Drug Evaluation and Research, said that extensive research had convinced the 
agency that tainted heparin from China had indeed caused the reactions. 

In addition. Woodcock said that the contaminated heparin had been found in 11 nations, and that at least 
12 Chinese companies had some batches of the taint^ drag ingredient. 

In the Chinese government's first public statements on the controversy, Jin Shaohong, a top official with 
the Chinese National Institute for the Control of Pharmaceutical and Biological Products, said the 
compound -- oversulfated chondroitin - could not be "the root cause” of the adverse reactions to 
heparin, as the EDA has suggested. 

Speaking at the Chinese Embassy in Washington, Jin said some of the batches of heparin associated 
with severe allergic reactions and distributed by Baxter International did not have the synthetic 
chondroitin in them. He also said heparin with the contaminant has been found in more than 10 other 
nations, but none has reported a similar spike in harmful allergic reactions. 

Jin said the Chinese government was conducting its own investigation of the heparin issue that would 
include a visit tomorrow to Baxter's New Jersey manufacmring plant. He said the allergic reactions 
could have been created by impurities introduced while the raw heparin from China was further refined 
by Scientific Protein Laboratories (SPL) of Wisconsin and then prepared for distribution in New Jersey. 

Jin said he wanted to visit the Baxter plant and take back some samples of the company's heparin for 
"further in-depth analysis and investigation," because "when you see it, you believe it," 

Baxter spokeswoman Erin Gardiner said that her company disagreed with the Chinese conclusions, and 
that the oversulfated chondroitin appeared to be the problem. She also said the Chinese were incorrect 
when they said some batches of heparin that caused severe reactions did not contain the chondroitin. 

Representatives of more than 12 nations, including the Chinese, joined the FDA last week in a closed- 
door meeting on heparin. This morning, the FDA issued a warning letter to the Chinese supplier of 
heparin, Changzhou SPL Company Ltd., which is wholly owned by SPL. 

"Equipment used to manufacture heparin sodium USP is unsuitable for its intended use," the FDA told 
the supplier. Agency inspectors, who visited the Chinese facility in late February, also found that the 
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company did not properly evaluate its own suppliers, who provide crude ingredients from pig intestines. 

The Chinese plant has been supplying heparin for American patients since 2004. The FDA 
acknowledged last month that it never inspected the plant because it confused it with another facility 
with a similar name, and Chinese officials said they did not inspect it because it was listed as a plant 
producing chemicals rather than pharmaceuticals. 

The sharp spike in allergic reactions to heparin from November through Febraary has become 
emblematic of the large and growing number of prescription drugs and drug ingredients being imported 
from lightly-regulated nations such as China and India. It has also highlighted the question of whether 
the FDA has the resources and will to regulate foreign-made drags with the same intensity that it does 
American-made products. Numerous members of Congress have called for greater oversight, and the 
FDA has announced that it will soon open its first office in China. 

The complexity of the issue was apparent at the Chinese Embassy news conference. Jin said 
categorically "that the results of our recent investigation and other available evidence do not support the 
theory that the root cause" of adverse reactions to heparin has been the oversulfated chondroitin that the 
FDA identified as the likely culprit. He said Chinese officials are as eager to find what caused the 
problems as Americans. 
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FDA: Heparin supplier's Chinese factory 'unsuitable' 

By Bruce Japsen 

Tribune staff reporter 

2:41 PM CDT, April 21, 2008 

The U.S, Food and Drug Administration today said a Wisconsin company's Chinese plant used to make 
the blood thinner heparin's active ingredient was "unsuitable for its intended use" and was not in a 
position to detect impurities in the product now linked to hundreds of potentially deadly allergic 
reactions. 

The FDA is probing the China-based supply chain, where the active ingredient in heparin made by 
Baxter International Inc. originates. Health officials suspect it may have been intentionally contaminated 
with an animal-like substance similar to heparin that was put into the product to increase certain 
suppliers' profits. 

In a stem warning letter to the general manager of Scientific Protein Laboratories (SPL's) Changzhou 
China plant manager that was released today, the FDA said its inspection two months ago of the plant 
revealed "significant deviations" from U.S. good manufacturing practices. In addition, the FDA said the 
plant's processing steps used to manufacturing heparin's active ingredient provided "no assurance" any 
impurities could have been effectively removed. 

The plant was inspected in February for the first time despite several years of manufacturing heparin's 
active ingredient. FDA officials said the plant’s inspection did not occur earlier because of a paperwork 
glitch. 

For its part, Scientific Protein said the warning letter does not reflect Changzhou SPL's "actual state of 
compliance." Neither the FDA nor SPL or Baxter has revealed an exact root cause of the allergic 
reaaions. 

But SPL said the contaminant was introduced earlier in a supply chain that stretches through farm 
villages to hog farms in rural China. 

"The contaminant found in certain lots of finished heparin product was not introduced in the 
manufacturing processes at Changzhou SPL or SPL," Scientific Protein said in a statement. "Based upon 
testing of crude heparin materials and reports from other manufacturers around the world, it is now clear 
that the suspect contaminant was introduced earlier in the supply chain in China and was widespread 
throughout the unrelated Chinese supply chains of many companies." 

The FDA has said there are now 62 reports of deaths of patients who experienced one or more allergic 
reactions and who were infused with heparin from Jan. 1, 2007, through the end of last month, the 
agency said. 


http://www.chicagotribune.cora/business/chi-heparin-china-facfory-fda-apt21,0,251086,pri... 4/21/2008 
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Baxter, meanwhile, is standing by its estimate of four deaths associated with its heparin since the 
beginning of last year, 

bjapsen@tribune.com 

Copyright © 2008, Chicago Tribune 
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i^ril 28, 2008 

U.S. Identifies Tainted Heparin in ii Countries 

Bv GARDINgR HARRIS 

WASHINGTON — A contaminated blood thinner from China has been found in drug supplies in ii countries, 
and f^eral officials said Monday they had discovered a clear link between the contaminant and severe reactions 
now associated with 8i deaths in the United States. 

But a Chinese official disputed the assertion that the contaminant found in the drug, heparin, caused any deaths 
and insisted that hte country’s inspectors be allowed to inspect the American plant where the finished heparin 
vials were made. He said any future agreement to allow American inspections of Chinese firms should be 
reciprocal. 

“We don’t have a strong evidence to show that it is heparin or its contaminant that caused the problem," said the 
official, Ning Chen, second secretary at the Chinese Embassy, 

Mr, Chen said that illnesses associated with contaminated heparin had occurred only in the United States, 
which he said suggested that the problem arose in this country. 

Dr. Janet Woodcock, director of the Food and Drue Administration ’s drug center, said that German regulators 
uncovered a cluster of illnesses among dialysis patients who took contaminated heparin. She said Chinese 
officials had conceded that heparin produced in their country contained a contaminant, though they say it was 
not connected to the illnesses. 

“Heparin should not be contaminated, regardless of whether or not that contamination caused acute adverse 
events,” Dr. Woodcock said. "We are fairly confident based on the biological information that we have had that 
this contaminant is capable of triggering these adverse reactions.” 

The dispute is a sign of growing tensions between China and the United States over the safety of Chinese 
imports. China has in recent years exported poisonous toothpaste, lead-painted toys, toxic pet food, tainted fish 
and now, contaminated medicine. 

Bills to require far more a^ressive inspections of Chinese products and companies are being proposed by 
members of Congress. Hearings are scheduled for Tuesday in the House and Thursday in the Senate, 

China has lurched between defensiveness and cooperation on issues of product safety. Last year, it initially 
blocked the F.D.A. from investigating tainted pet food and accused foreign forces of exaggerating the issue. 

Then in July, China said that it had executed its former top food and drug regulator for taking bribes and 
promised reforms. 

The F.D.A. sent a warning letter on Monday to Changzhou SPL, the Chinese plant identified as the source of 
contaminated heparin made by Baxter International in the United States. It warned that the plant used unclean 


http://www.nytimes.com/2CX)8/04/22/heaIth/poiicy/22fda.html?__r=l&ref=policv&pagewan... 4/22/2008 
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tanks to make heparin, that it accepted raw materials from an unacceptable vendor and that it had no adequate 
way to remove impurities. 

Heparin is made from the mucous membranes of the intestines of slaughtered pigs that, in China, are often 
cooked in unregulated family workshops. The contaminant, identified as oversulfated chondroitin sulfate, a 
cheaper substance, slipped through the usual testing and was recognized only after more sophisticated tests 
were used. 

The F.D.A. has identified 12 Chinese companies that have supplied contaminated heparin to 11 countries — 
Australia, Canada, China, Denmark, France, Germany, Italy, Japan, the Netherlands, New Zealand and the 
United States. Deborah Autor, director of compliance at the F.D.A.'s drug center, said the agency did not know 
the original source of all the contamination or the points in the supply chain at which it was added. 

Officials have discovered heparin lots that included the cheap fake additive manufactured as early as early as 
2006, although a spike in illnesses associated with contaminated heparin began in November and persisted 
through February, officials said. 

Separately, the Gnvprnment Accountability Office will release a report on Tuesday showing that the F.D.A. 
would need to spend at least $56 million more next year to begin full inspections of foreign plants. It would 
need to spend at least $15 million annually to inspect China’s drug plants every two years, which is the domestic 
standard. 

Bush administration officials have acknowledged problems associated with poor inspection of overseas plants 
and have plans to improve the situation. But President Bush’s budget does not provide the F.D.A. with funds to 
hire more inspectors. 

At its present inspection pace, the F.D.A. would need at least 27 years to inspect every foreign medical device 
plant that exports to the United States, 13 years to check every foreign drug plant and 1,900 years to examine 
every foreign food plant. 

Proposals circulating on Capitol Hill would increase the agency’s financing and charge domestic and foreign 
manufacturers fees to pay for inspections. 

“Even the Bush administration seems to understand the potential peril that these foreign firms pose, but they 
offer only vague plans to address the problems and they refuse to spend more than a fraction of the money 
needed to protect the public,” said Representative John D, Dingell a Michigan Democrat who leads the House 
Committee on Energy and Commerce. 

The F.D.A. has announced plans to open inspection offices in three Chinese cities, but the agency has yet to get 
permission from the Chinese government. Mr. Chen said any inspection agreement should be reciprocal. “Will 
the U.S. government accept the Chinese F.D.A. to set up in the United States?” he said. 

Dr. Woodcock said the Chinese had agreed to test heparin lots before allowing them to be exported. But Dr. 
Moheb Nasr, director of the drug agency's office of new drug quality assessment, said that the Chinese test 
might not be sensitive enough to identify the contaminant. 


http://www.nytimes.com/2008/04/22/heaith/policy/22fda.html?_r=l&ref=poiicy&pagewan... 4/22/2008 
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Dr. Woodcock assured patients, however, that all heparin supplies in the United States had been tested with the 
most sensitive assays and had been found to be uncontaminated. 

Scientific Protein Laboratories and Changzhou SPL said the company regretted the agency's decision to send a 
warning letter that, it said, did not reflect the company’s current safety practices. The company said it had no 
way of detecting a contaminant present in heparin supplies throughout China. 

Baxter International, which bought heparin ingredients from SPL and sold the finished drug in the United 
States, said that its tests confirmed that the contaminant could cause illness. It disputed the F.DA.’s analysis 
that its product was linked with 8i deaths, saying it had identified only 5 in which its product “may have 
contributed to the adverse outcome, though there is not yet enough medical data available to draw a firm 
conclusion that the reaction caused the death." 

Deaths linked to the drug may have been concentrated in the United States because American doctors may be 
more likely to use large, quickly infused amounts of the drug, said drug officials. Also, the F.D A. may track 
serious side effects better than its counterparts abroad. 
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U.S., China Clash Over Heparin 

Tainted Supplies Called Global Issue; 

Beijing Rebuts FDA 

By ALICIA MUNDY and THOMAS M. BURTON 
April 22, 2098 
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WASHINGTON -- U.S. and Chinese officials clashed Monday over where • see a sample reprint m pdf 
to lay blame for contamination of supplies of heparin, a widely used blood ^ 3^1010 now, 

thinner. 


The U.S. Food and Drug Administration called the contamination "a 
world- wide problem" that has appeared in 11 countries including the U.S. 
and is linked to as many as 81 deaths. 


Janet Woodcock, director of the 
FDA's Center for Drug Evaluation 
and Research, said heparin 
contaminated with over-sulfated 
chondroitin sulfate has been traced 
to 12 companies in China. 

Hours before Dr. Woodcock spoke, 
the Chinese government began a 
pushback against the FDA's conclusions that over-sulfated chondroitin is 
linked to bad reactions and that the source of the contamination is China. 


i • The News: The FDA and China clashed over 
I problems with the blood thinner heparin. 

; • The Arguments: The FDA said contaminated 
I heparin affects at least 11 countries and is 
' linked to 81 deaths since last year. China 
; disputes the contention that the problem 
Involves China-based firms. 

: • What’s Next: A proposed bill strictly 
regulating food and dnjg imports will get a 
. push at a congrossional hearing Tuesday. 


FURTHER READING 

• Economic Fraud Suspected in 
Heparin Case^ 

04/16/08 

• FDA Identifies Contaminant in 
Heparin Batches^ 

03/20/08 

• Heparin Faces Tougher Testing^ 
03/15/08 

• Heparin Contaminant Is Found® 
03/06/08 

• China Says Drug Checks Are Up 
to importers® 

02/28/08 

• Gaps Found in Chinese Drug 
Supply Chain^ 

02/21/08 


Chinese EmbJ^sy officials strongly objected to the FDA's statements that Chinese companies are to 
blame, suggesting instead that the problem began in the U.S. At a press conference Monday morning, 
Chinese health officials said they intend to visit a heparin plant in New Jersey this week. 

"The over-sulfated chondroitin cannot be the root cause," of the problems," said Jin Shaohong, deputy 
director general for the National Institute for the Control of Pharmaceutical and Biological Products in 
China. 



The FDA disputed China's contention that the contaminant 
hasn't been definitely linked to allergic reactions. "We are 
aware that our Chinese colleagues are skeptical that such a link 
has been established," Dr. Woodcock said. 

An uproar over tainted drugs, pet food, toothpaste, catfish and 


http://oniine.wsj.eom/arttcle.print/S8120879013317531435.htmi 
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lead-paint^ children’s toys from China has led to 
Congressional demands for legislation tightening regulation of 
food and drug imports and more- aggressive FDA inspection of 
Chinese facilities shipping food and medicine to the U.S. The 
U.S. pharmaceutical industry is troubled by the prospect of 
tougher regulation of imports, because of the potential impact 
on cheap drug-manufacturing centers. 

The methods China uses to screen for contaminants may be 
one of the keys to the differences between the FDA's and China's contradictory assessments. The 
Chinese tests aren’t as selective or sensitive and don’t effectively detect small amounts of the 
contaminant, the FDA's Mohed Nasr said. 

A major seller of medical heparin, Deerfield, Ill.-based Baxter International Inc., has recalled many 
batches of the product. Warnings or recalls have been issued in Japan, Australia and several European 
countries. 

Chinese officials said noncontaminated heparin lots had been linked to 100 adverse events, 25 of them 
serious. The FDA said that China's analysis was wrong and that the batch the Chinese tested was later 
found to be tainted. 

Baxter also disagreed with Chinese statements. "The contaminant is present in the batches in which 
we've received adverse-reaction reports," Baxter spokeswoman Erin Gardiner said. 

China's public-relations move against the FDA coincided with the FDA issuing a warning letter to a 
major Chinese heparin manufacturer, Changzhou SPL, saying the company had "deficiencies" in its 
response to earlier concerns expressed by the FDA about conditions at its plant. Changzhou SPL is 
jointly-owned by Scientific Protein Laboratories LLC of Waunakee, Wis., Baxter's main supplier of 
heparin. 

"We do not believe that the warning letter reflects Changzhou SPL's actual state of compliance with 
current good manufacturing practices" of heparin, the company said. The FDA has said the contaminant 
seems to have entered the chain prior to Changzhou SPL's involvement. 

The Chinese government's response follows comments last week by FDA Commissioner Andrew Von 
Eschenbach in testimony before a Senate panel that contaminants had been deliberately introduced into 
numerous lots of heparin during manufacturing and that the adulteration was done to stretch the drug 
supply at its source for economic gain. 

Secretary of Health and Human Services Mike Leavitt told reporters Monday that "cooperation with 
China has been good" on the agreements the U.S. and China signed in December, which have placed a 
greater burden on Beijing to regulate exports of food, drugs and medical devices. "There will be 
disagreements, but despite that, we are working in a productive way," Mr. Leavitt said. 

Tuesday, the House Committee on Energy and Commerce was to hold a hearing over gaps in the FDA's 
oversight of foreign food and drug imports. The new controversy with Chinese health officials will 
likely surface, as the commissioner of the FDA is among those scheduled to testify. 



Associated Press 


Jin Shaohong, deputy director general of China’s 
National Institute for the Control of Pharmat»utical 
and Biological Products, raised doubts over the 
cause of allergic reactions related to heparin. 


http://online.wsj.eom/artide.print/SB1208790133I7S31435.html 
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CHEMICAL SULFATION OF PREPARATIONS OF CHONDROmN 4- AND 
6-SULFATE, AND DERMATAN SULFATE. PREPARATION OF 
CHONDROITIN SULFATE E-LIKE MATERIALS FROM CHONDROITIN 
4-SULFATE 


Kjnzo Nagasawa*, HmEKt Uchiyama, and Norie WAnsu 

School of Pharmaceutkal Sciences, Kimato University, 9-1, Shirokene 5 chome, Minato-ku, Tokyo 108 
(Japan) 

(Received Febraaiy 10th, 1986; accepted for publication, April 1st, 1986) 


ABSTRACT 

A solution of the tributylammoniuin salts of diondroitin 4- or 6-sulfate, or 
dermatan sulfate in JV,N-dimethylfonnainide was treated with 2.0-8.0 mol/h'ydroxyl 
group of pyridine-sulfur trioxide at 0“ for 1 h. The progress of the sulfation was 
studied by chondroitinase ABC digestion and liquid chromatography. The results 
suggested that sulfation proceeded homogeneously according to the order of 
reactivity of the hydroxyl groups. Various chondroitin polysulfates, which resemble 
natural chondroitin sulfate E with respect to the disaccharide unit composition, 
were prepared from chondroitin 4-sulfate. 

INTRODUCTION 

The present study was initiated to establish the order of reactivity toward 
sul&tion of the hydroxyl groups of chondroitin 4- and 6-sulfate (C-4-S and C-6-S), 
and of dermatan sulfate, and to develop a method for preparing polysulfated 
derivatives of these polysaccharides. To achieve this, (a) sulfation must be rarried 
out in completely homogeneous medium'"^, (b) the progress of the sulfation must 
be easily controllable, and (c) it must be free from side reactions, such as cleavage 
or transfer of the glycosidic linkages and decomposition of the sugar components. 
Recently, we devised a sulfation procedure that satisfies to some degree these 
requirements, and we report herein the preparation of chondroitin sulfate E-likc 
materials. 

RESULTS AND DISCUSSION 

Commercial C-4-S and -6-S were successively purified by ion-exchange 
chromatography on AG 1-X2 anion-exchange resin and by gel filtration on 


*To whom correspondence should be addre^d. 

00(^-6215^$ 03.S) © 1986 Elsevier Science Publishers B.V. 
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Sepharose 6B gel, respectively. The rooster-comb dermatan sulfate, RC-20 
fraction^, was fractionated by ion-exchange chromatography to obtain the fractions 
eluted with 2.0 m sodium chloride on Dowex 1-X2 (C!~) anion-exchange resin. The 
values obtained by analytical gel-filtration of these purified materials on 
Sepharose 6B were 0.41, 0.31, and 0.31 for C-4-S and -6-S, and dermatan sulfate, 
respectively. The composition of chondroitinase ABC digestion products and sulfur 
content are reported in Tables I— III. 

As shown in Table I, the starting C-4-S used was a copolymer consisting 
mainly of chondroitin 4-sulfate (81%) and 6-sulfate units (17%). The tributyl- 
ammonium salt was treated with 2.0-8.0 mol/mol equiv. of hydroxyl group of 

TABLE! 


ANALVnCAl, DATA OF SULFATED PRODUCTS OF CHONDROITIN 4-SULFATE 


Composition 

Starting Sulfated chondroitin 4-sulfate 


Chondroitin 
sulfate B’ 


chondrottm 

4’Sulfate Prep. / 

Prep. II 

Prep. Ill 

Prep. IV 




(2.0)- 

14.0) 

(6.0) 

(8.0) 


S content 







(mol/xepeating unit) 
Unsaturated disaccharide 

1.02 

1.26 

1.60 

1.72 

2.04 

1.55 

composition (%) 







401 

1.3 

0.8 

0.4 

0.3 

0,2 

0 

4Di-6S 

17.0 

17.0 

17.1 

17.1 

13,8 

8.0 

4Di-4S 

81.0 

70.1 

33.2 

17.9 

10.6 

30.0 

dOi-diSo 

0,7 

0.4 

1.1 

1.5 

2.1 

0 

dDi-di^g 

0 

11.7 

48.2 

58.4 

66.0 

62.0 

4Di-triS 

0 

0 

0 

4.8 

7.3 


“Mol of pyridine-sulfur trioxide per mol equivalent of available hydroxyl group. *’Ref. 7. 


TABLE 11 







ANALYTICAL DATA OF SULFATED PRODUCTS OF CHONDROITIN 6-SULFATE 



Composition 


Starting 

chondroitin 

Sulfated chondroitin 6-sulfate 




Prep, 1 


Prep. II 

Prep. HI 

6-sulfate 




(3.0P 


{5.0) 

(7.0) 

S content (mol/repeating unit) 

1.08 

1.17 


1.29 

1.48 

Unsaturated disaccbaride 
composition (%) 







4Di 


1.3 

0.9 


0 

0 

4Di-6S 


73.9 

74.6 


74.0 

72.3 

dDi-4S 


17.7 

14.1 


2.6 

0.8 

4Di*diS0 


7.1 

7.1 


8.5 

9,9 

4Di-diS£ 


0 

3.3 


13.8 

14.9 

4Di-triS 


0 

0 


1.1 

2.1 


•Ses footnote to Table I. 
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TABLE in 


AN ALVnCAL DATA OF SULFATED PRODUCTS OF DERMATAN SULFATE 


Composition 

Starting 

dermatan 

sulfate 

Stdfated dermatan sulfate 



Prep.l 

(2.0)> 

Prep, n 
(4.0) 

Prep. Ill 
(6.0) 

S content (mol/repeating unit) 

1.04 

1.27 

2.01 

2.29 

Unsaturated disaccharide 
ccMnpositioD (%) 

4Di 

4.4 

2.5 

1.7 

0 

4Di-6S 

3.0 

4.4 

1.4 

1.5 

4Di-4S 

84.2 

70.8 

28.3 

9.2 

dDi-diSo 

0.6 

1.6 

4,3 

6.0 

4Di-diSB 

7.0 

4.4 

2.3 

0 


0.8 

14.6 

56.4 

76.9 

ADi-triS 

0 

1.7 

5.6 

6.4 


“See footnote to Table I. 


pyridine-sulfur trioxide in lV,jV-di]nethylformamide at 0° for 1 h in homogeneous 
solution. The progress of sulfation was dependent on the amount of pyridine-sulhir 
trioxide used. The progress of the suihition was monitored by digesting Prepara- 
tions I-IV (Table I) with chondroitinase ABC and analyzing the digestion products 
by liquid chromatography under elevated pressure (l.c.)^. The data clearly showed 
the most important process to be the transformation of chondioitin 4-sulfate into 
chondroitin 4,6-disulfate units; for Preparation II, 60% of the chondroitin 4-sulfate 
units of the starting material were transformed into chondroitin 4,6-disulfate imits 
without any change of the structure of other disaccharide units. On the contrary, 
transformation of chondroitin 6-sulfate units into chondroitin 4,6-disulfate units did 
not occur under the conditions used for Preparations I and II, although chondroitin 
6-sulfate imits were partially transformed into chondroitin disulfate (D type) units 
and chondroitin trisulfate units under the reaction conditions used for Preparation 
IV. These results suggest that the 6-sulfate group on the 2-acetaniido-2-deoxy-D- 
galactose residue of the chondroitin 6-sulfate unit may prevent the 4-HO group on 
the same monosaexharide residue from undergoing sulfation. 

As shown in Table I, the decrease of ADi-4S* of Preparations I and II well 
correspond to the respective increase of ADi-diSn. The decrease of ADi-4S of 

“Abbreviations used; dDi, 2'Bcetamido-2-deoxy-3-0-(4-deaxy-a-L.|fo»o-hex-4-en(^>yTanoByluionic 
add}-D-^lactose; dDi-45, 2-acetamido-2-deoxy-3-0-(4-deoxy-i>-L-tftreo-iicx-4-enopjrTan(»yltironic 
add)-D-galacto8e 4-sulfote; 4Di-6S, 2-acetaiindo-24eoxy-3-0-(4-de{«y-o-L-A«o-hex-4-en<^>yranosyl- 
UTonic add)-D-g!dactose 6-sulfote; ADt-diSo, 2-acetainido-2-deoxy-3-0-{4-deosy-a-L-Ar«>-hex-4-enD- 
pyianosyluronic add 2- or 3-sulfate)-D-galBctose 6-ssilfate; 4Di-diSg, 2-acetainido-2-deoxy-3-0-(4- 
dwxy-a-L-Areo-hex-4-EaopyTanosylmioiiic add 2- or 3-suiiate)-D-galacto8e ^-sulfote; ADi-DiSe, 2- 
acetainido-2-deo;^-3-0-{4-<teoxy-i«-L-rfB«D-hex-4-enopyranosylnromc add)-D-^lactose 4,6-bi8(sul- 
fate); 40i-tri5, 2-acetainido-2-deozy-3-0-(4-deoxy-a-L-lfo«o-hex-4-en(^yranosyluromc add 2- or 3- 
saIfate)-D-galadose 4,6-bis(5ul&te); ADi-U5, 2-acetamido-2-deaxy-3-{>-{4-deoxy-o(-L-Areo-hex-4-eno- 
pytanosyiiironic add 2- or 3-su]fote)-i>-gBlactose. 




389 


186 K. NAOASAWA, H. UCHIYAMA. N. WAJIMA 

Preparation III correspond to the sum of the increase of ilDi-diSg and ^i-triS 
(%). These results strongly suggest that the diondroitin trisulfate unit was preferen- 
tially formed by sulfation of the chondroitin 4,6-disulfate (E type) unit, and not by 
that of the chondroitin disulfate (D type) unit. 

As shown in Table II, C-6-S was more difficult to sulfate than C-4-S. This 
seems to be exclusively due to the marked resistance of the chondroitin 6-sulfate 
unit against further sulfation, as the data suggest that the proportion of chondroitin 
6-sulfate units remains unchanged in Preparations I-III, and the increase in sulfur 
content depends mostly on the transformation of the chondroitin 4-sulfate units 
present in chondroitin 4,6-disulfate units. These data also indicate that a limited 
proportion of the chondroitin 6-sulfate units underwent sulfation to give chon- 
droitin disulfate (D type) units. Accordingly, more drastic reaction conditions 
would result in the formation of additional chondroitin disulfate (D type) units and 
chondroitin trisulfate units as suggested by the results obtained previously*. 

Subsequently, a preparation of rooster-comb dermatan sulfate was subjected 
to sulfation under the same conditions as just described. The preparation of 
dermatan sulfate investigated contained more disaccharide 4-sulfate and less di- 
saccharide 6-sulfate units than the preparation of C-4-S. As shown in Table III, the 
sulfation of the polysaccharide was very similar to that of C-4-S, indicated by the 
preponderant transformation of disaccharide 4-sulfate into the disaccharide 4,6- 
disulfate units. The data also show a slow but steady transformation of the di- 
saccharide disulfate (B type) into disaccharide trisulfate units for Preparations I- 
III, suggesting that HO-6 of the 2-acetamido-2-deoxy-D-galactose residue of the 
disaccharide disulfate (B type) units is highly sensitive to sulfation under the reac- 
tion conditions used. Comparison between Tables I and HI revealed that the sul- 
fated products of dermatan sulfate were more sulfated than those of C-4-S, owing 
in part to the preponderance of unsubstituted HO-6 groups in the disaccharide 
units of dermatan sulfate (Table IH), as compared with C-4-S (Table I), and in part 
to some difference in the three-dimensional structures of both starting materials. 

A sulfated C-4-S obtained by the present method (Preparation IV in Table I) 
was digested with chondroitinase ABC alone or chondroitinase ABC plus 
chondrosulfatases, and each digestion product was analyzed for unsaturated di- 
saccharide composition by l.c. (Table IV). The data suggest that dDi-triS was 
produced by chondroitinase ABC digestion of a disaccharide trisulfate unit, in 
which one sulfate group is located either at 0-2 or -3 of the 4,5-unsaturated uronic 
acid residue and the other two sulfate groups at 0-4 and -6 of the acetamido-2- 
deoxy-D-galactose residue. 

The data of Tables I-HI indicate that the sulfation progressed homogene- 
ously according to the order of reactivity of the hydroxyl groups within the poly- 
saccharide molecules. A gel-filtration analysis of Preparation III (Table I) did not 
show any sdssion of die polysaccharide chain (Fig. 1), 

A chondroitin polysulfate (ChS-E), isolated from squid cranial cartilage*'’, 
has been shown to have physiological roles in mammals*““. The data in Table I 
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*830 



Fig, 1 . Elution diagrams of starting chondroitin 4- and 6-sulfate and dermatan sulfate, and of sulfated 

chondroitin 4-sulfate on Sepharose 6B; ( ) chondroitin 4,sulfate, ( — ) chondroitin 6-sulfate, 

(#■#••••) dermatan sulfate, and ( ' ■ ) sulfated chondroitin 4-sulfate (Preparation 111, Table I). 

suggest that several dhondroitin polysulfates, which possess a similar degree of 
disaccharide unit composition as those of natural ChS-E preparations*"”, may be 
obtained by sulfation of C-4-S. Thus, a sufficient supply of semi-synthetic ChS-E 
preparations will contribute to the study of the physiological functions of ChS-E. 

EXPERIMENTAL 

Materials. — Chondroitin 4-sulfate (whale cartilage, reagent grade) and 
chondroitin sulfate (shark cartilage, reagent grade), chondroitinase ABC from 
Proteus vulgaris (chondroitin sulfate lyase, EC 4.2.99.6), chondro-4- and -6- 
sulfatases from Proteus vulgaris, and 4,5-unsaturated disaccharide standards (4Di, 
dDi-4S, and dDi-6S) were obtained from Seikagaku Kogyo Co. Ltd. (Tokyo). The 
chondroitin 4-sulfate was further purified by ion-exchange chromatography on AG 
1-X2 (Cl") resin with a linear gradient elution of 1.5-2.5M NaCl. The fraction 
eluted with 1.52-1.66M NaCl was used for the present experiments. A preparation 
of rooster-comb dermatan sulfate* (RC-20) was fractionated into 1.5 and 2.0 m NaCl 
fractions by ion-exchange chromatography on Dowex 1-X2 (Q”) resin, and the 
2.0m NaCl fraction, a dermatan sulfate-chondroitin sul&te copolymer having an 
IdoA/GlcA ratio of 41:9, was used for the present experiments. The elution 
diagrams of these starting materials on Sepharose 6B gel are shown in Fig. 1. 
Pyridine-Sulfur trioxide obtained from Aldrich Oiem. Co. Inc. (Milwaukee, Wis 
53201) was purified according to the procedure described**. 

Analytical methods. — The uronic acid content was determined by the 
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modified method of Bitter and Muir’^ ”; the uronic acid composition of the 
dermatan sulfate by the procedure previously described^; and the sulfur content by 
the method of Dodgson and Price‘5. Analytical ^l-chromato^phy on Sepharose 
6B vyas carried out by the same procedure described previously'*, modified by 
increasing the NaCl concentration to 0.2m. 

DeterminOion of constitutional disaccharide composition in chondroidn 4- 
and 6-sulfate, and dermatan sulfate, and their sulfated products. — The detennina- 
tion was carried out according to the procedure of Seldin et td.*. To a solution of 
the sample (200 pg) in water (40 /tL) were added SOmM Tris*HO buffer (pH 8.0, 
20 pL) containing lOmM NaF, and chondroitinase ABC (0.4 unit) in water (40 fiL), 
and the mixture was incubated for 2 h at 37°. It was diluted with ethanol (4 vol.), 
cooled to 0° for 2 h, and centrifuged at SSOO g for 15 min. The supernatant (0.45 
mL) was evaporated under a stream of nitrogen, and the residue dissolved in l.c. 
solvent A (3:1, vN, 70% acetonitrile-methanol and 30% 0.2m anunonium acetate- 
acetic add, pH 5.3) (36 ^L). L.c. was performed with a chromatographic apparatus 
equipped with a liquid delivery pump (NP-D, 5SK25GK-A, Oriental motor Co., 
Tokyo), a variable-wavelength u.v. detector (S-310A model-II, Nihonseimitsu Co., 
Tokyo), a Whatman Partisil-lO PAC column (4.6 x 250 mm), and a precolumn 
(4.6 X 25 mm) containing the same packing. The u.v. absorbance of the column 
eluate was monitored with a detector at 232 nm. The unsaturated disaccharide 
(dDi) and unsaturated disaccharide monosulfates (dDi-45, ADi-6S, and dDi-US) 
were eluted with solvent A. The unsaturated disaccharide disulfates (dDi-diSg, 
dDi-di5i>, and dDi-diSf) and unsaturated disaccharide trisulfate (dDi-tri5) were 
eluted with solvent B (3:1, v/v, 70% acetonitrile-methanol and 30% 0.4m am- 
monium acetate-acetic acid, pH 5.3) and solvent C (3:1, \l\, 65% acetonitrile- 
methanol and 35% 0.55m sodium acetate-acetic add, pH 5.3), respectively. The 
peaks of dDi, dDi-4S, and dDi-6S were assigned by comparison with the retention 
times of commerdal standards. Each peak of the unsaturated disaccharide di- and 
tri-sulfate was assigned by comparison of the chromatographic data of each di- 
gestion product of the same sample with chondro-4- and chondro-6-sulfatase with 
those of reference samples (ADi, ADi-45, and ADi-65). The conditions of sulfatase 
digestion were as follows. To a solution of the sample (200 pg) in enriched Tris 
bufferi’ [0.3m sodium acetate, 0.25m NaQ, 0.2Sm Tris-HCl (pH 8.0), and bovine 
serum albumin (0.5 mgteiL)] (40 ^L) was added chondroitinase ABC (0.4 unit) in 
vrater (20 pL). The mixture was incubated for 2 h at 37°, and then chondro-6-sul- 
fatase (0.8 unit) in water (40 plJ) alone, or chondro-4- and -6-sulfatases (each 0.8 
unit) in water (40 pL) were added, and the incubation was (mntinued for additional 
16 h at 37°. The mixture was diluted with ethanol (4 vol.), cooled to 0° for 2 h, and 
centrifuged at 5500 g for 20 min. The precipitate was resuspended in water (0.1 
mL) and the mixture (entrifuged at 5500 g for 20 min. The combined supernatants 
were evaporated under a stream of Nj. The residue was dissolved in solvent A (40 
p,L) and analyzed by l.c. with the same solvent and the 4,5-unsaturated disaieharide 
standards (ADi, ADi-4S, and ADi-6S) as reference. 
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Sulfation of ckondroMn 4- and 6-sulfates, and dermatan sulfate. — A solution 
of the Na salt of each polysaccharide (~50 mg) in water (5 mL) was passed through 
a column of Dowex 50W-X8 (H+, 50-100 mesh) at 0°, and the pH of the effluent 
was adjusted to 5.0 by the addition of 10% tributylamine in ethanol. The solution 
was extracted three times with diethyl ether (each 50 mL) and lyophilized to give 
the tributylammonium salt {~50 mg) as a white powder. 

To a solution of the tributylammonium salt of each polysaccharide (~-6 mg) 
in MA^-dimethylformamide (0.5 mL) was added a solution of pyridine-sulfur tri- 
oxide (2.0-8.0 mol/equiv. of available hydroxyl group) in iV,N-dimethylformamide 
(0.5 mL), and the mixture was stirred for 1 h at 0°. The reaction was terminated by 
the addition of cold water (1 mL) and the pH of the solution was adjusted to 9.0 
with M NaOH. The solution was diluted with ethanol (3 vol.) saturated with 
anhydrous sodium acetate and kept for 1 h at 0° to give a white precipitate. The 
precipitate was collected by centrifugation at 1500 g for 15 min and dissolved in a 
small volume of water. The solution was dialyzed against distilled water (3 x 20 L) 
for 20 h and the dialyzate lyophilized to give the sodium salt of the sulfated product 
(4-5 mg) as a white powder. 
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Abstract 

Chondroitin sulfate from bovine tracheal cartilage, with the basic structure (4-0-sulfo-D- 
Gal/jNAc^l -* 4-D-Gic/?A)„, was chemically modified by 0-sulfonation. Depending on the 
reaction conditions, the products showed a different degree of 0-sulfonation. A fully 
0 -sulfonated chondroitin sulfate, having no free hydroxyl groups, and a sulfo ester group:dis- 
accharide unit ratio of 4.0 was prepared. This chondroitin sulfate derivative was shown by ‘H 
NMR spectroscopy to have a uronate residue with an altered conformation. Usually, the 
uronate residue in chondroitin sulfate resides in the form. Fully 0-sulfonated chondroitin 
sulfate had an uronate residue in the 'C 4 form at 30 °C, similar to the preferred conformation 
of the 2-0-sulfo-iduronate residue most commonly found in heparin. The ^5^ form of the 
uronate residue was also found in fully 0-sulfonated chondroitin sulfate at 60 ®C. The 
anti-factor Ila activity of fully 0-suIfonated chondroitin sulfate was 40 units/mg. This value 
is similar to the activities reported for various low-molecular-weight heparins, and substan- 
tially higher than those previously reported for partially 0 -sulfonated chondroitin sulfates 
having an average sulfate group/disaccharide unit of 2.5 to 3.3. The anti-factor Xa activity of 
the fully O-sulfonated chondroitin sulfate was 12 units/mg. This value is considerably lower 
than the activities reported for various low-molecular-weight heparins, consistent with the 
critical importance of an antithrombin III pentasaccharide binding site for anti-factor Xa 
activity. These findings suggest that the conformational change of glucuronic acid residue in 


* Corresponding author. Tel: 4-81-43-290-2894; fax: + 81-43-290-3021; e-mail: imanari@p.chiba.u.ac.jp. 

’ Abbreviations: GAG(s), gIycosammoglycan(s); GIcpA, D-glucuronic acid; GlcpA2S, 2-0-suIfo-D-glucuronic acid; 
G 1 c; 7 A 3 S, 3-0-sulfo-r)-glucuronic acid; GalpN, D-galactosamine; Ac, acetyl; PAGE, polyacrylamide gel electrophoresis; 
GPC, gel-permeation chromatography; TBA, tributylammonium; TBA SO 3 , tributylamine-sulfur trioxide; Py -S 03 , 
pyridine-sulfur trioxide; ATIII, antithrombin III; HCII, Heparin cofactor II; NHP, normal human plasma; ID, one-dimen- 
sional; 2D, two-dimensional 
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chondroitin sulfate resulting from its full O-sulfonation can result in enhanced anticoagulant 
activity, particularly as measured by anti-factor Ila assay. © 1998 Elsevier Science Ltd. All 
rights reserved. 

Keywonls: Chemical oversulfonation; Chondroitin sulfate; Anticoagul^t activity; Conformational change; 'H 
NMR spectroscopy 


1. Introduction 

Chondroitin sulfates are families of structurally 
complex, sulfated, linear polysaccharides called gly- 
cosaminoglycans (GAGs) with alternating d- 
glucuronic acid (GIc/jA) and iV-acetylated D-galacto- 
samine (GalpNAc) residues [1]. Chondroitin sulfates 
contain, on average, one sulfate group per disaccha- 
ride unit at either the C-4 or C-6 positions of GalNAc 
[1]. This polysaccharide is part of proteoglycans found 
localized on cell surfaces and in the extracellular 
matrix and is important in cell-cell communication 
[1-3]. While chondroitin sulfates appear to be in- 
volved in maintaining hemostasis [4], chondroitin 
sulfates lack clinically relevant levels of anti- 
coagulant activity, presumably the result of their 
structural differences from the clinical anticoagulant 
heparin, including their low level of sulfation [5]. 

Heparin has been the drug of choice in clinical, 
pre-surgical and post-surgical prophylaxis of throm- 
botic events [6]. However, because of its side effects, 
such as bleeding and other disadvantages, developing 
alternatives to heparin is an important research goal 
[7]. Recently, other polysaccharides and modified 
polysaccharides have been examined as potential 
heparin analogs in drug development [6,8]. Oversul- 
fated chondroitin sulfates with two to three sulfate 
groups per disaccharide unit have been shown to 
exhibit enhanced antithrombotic activity [9]. These 
chemically prepared oversulfated chondroitin sulfates 
still contain glucuronic acid residues, making them 
both structurally and conformationally different from 
the iduronic acid residues found in heparin [10,1 1]. 

In this paper, chondroitin sulfate is completely 
O-sulfonated, and the solution conformations of its 
glucuronate residues are examined using ’h NMR 
spectroscopy. The relationship between the conforma- 
tion of the glucuronic acid residues and anticoagulant 
activity is discussed. 

2. Results 

Preparation and characterization of chemically 
oversulfated chondroitin sulfates. — Chemical O- 


sulfonation reactions of bovine tracheal cartilage 
chondroitin sulfate at different temperatures resulted 
in oversulfated chondroitin sulfates having different 
levels of sulfation. Gradient polyacrylamide gel elec- 
trophoresis (PAGE) analysis [12] (data not shown) of 
each sample was undertaken to determine molecular 
weight. In addition to showing a slight increase in 
molecular weight on O-sulfonation, the microhetero- 
geneity of the sample of the partially O-sulfonated 
sample increases as shown by a reduction in clearly 
defined banding on gradient PAGE analysis. Gel-per- 
meation chromatography (GPC) [13] also showed an 
expected small increase in molecular weight con- 
comitant with increased level of sulfation. These 
results are consistent with the added mass of the 
O-sulfo groups as well as the stability of the glyco- 
sidic linkages in the polysaccharides under the reac- 
tion conditions. Sulfate analysis of chondroitin sulfate 
and oversulfated chondroitin sulfates prepared at 0 °C 
and at 40 “C are consistent with I, 2. 5-3. 3 and 4 
O-sulfo groups/disaccharide repeating unit. 

A disaccharide compositional analysis of the par- 
tially and fully O-sulfonated chondroitin sulfate was 
attempted by exhaustive treatment chondroitin sulfate 
lyases ABC/ACII, followed by HPLC analysis, to 
confirm that O-sulfonation had taken place. The re- 
coveries of the unsaturated disaccharides from par- 
tially oversulfated chondroitin sulfate were decreased 
depending on the sulfation degree. In the case of the 
fully O-sulfonated chondroitin sulfate sample, no 
unsaturated disaccharide products were detected (data 
not shown). This result was expected based on the 
known resistance of oversulfated domains to these 
enzymes [14]. 

IR spectra of the chondroitin sulfate and fully 
O-sulfonated chondroitin sulfate (data not shown) 
strongly suggest the conversion of hydroxy groups to 
axial O-suifonate groups. The intensity of the ab- 
sorbances at 1240 cm”"’ and 820-850 cm“^ at- 
tributed to the stretching of S=0 bond and C-O-S 
bonds, respectively, are dramatically increased by 
O-sulfonation. Similarly, the intensity of the bands at 
2900, 1440, 1380 and 1100 cm“‘, attributed to the 
stretching and/or deformation vibration of C-O-H 
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Fig. 1. One-dimensiona! NMR spectra of chondroitin sulfate and chemically O-sulfonated chondroitin sulfates measured 
at 303 K. (A) Intact bovine tracheal chondroitin sulfate; (B) partially 0-suIfonated (SOjH/COOH = 3.2) chondroitin 
sulfate prepared from bovine tracheal chondroitin sulfate; (C) fully O-sulfonated chondroitin sulfate (SO 3 H/COOH = 4.0). 
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Fig. 2. Two-dimensional DQF-COSY and NOESY spectra of fully 0-sulfonated chondroitin sulfate measured at 333 K. (A) 
DQF-COSY spectrum; (B) NOESY spectrum of fiilly O-sulfonated chondroitin sulfate. Cross peaks (upper panels): (a) 
GalpNAc H-3/H-4; (b) G\cpA H-l/H-2; (c) GlcpA H.2/H-3; (d) G!c/?A H-3/H-4; (e) GalpNAc H-l/H-2; (f) GlcM 
H-4/H-5; (g) GalpNAc H-5/H-6: {lower panel) (a) GalpNAc H-l/H-3; (b) Ga}/?NAc H-I/GIc/jA H-4; (c) Gal/jNAc 
H-4/H-5; (d) Gal/^NAc H-4/G\cpA H-5; (e) Gal;?NAc H-4/H-6; (f) GlcpA H-3/H-5; (g) Glc^ H-1/GalpNAc H-3. 




398 


T. Maruyama et at. / Carbohydrate Research 306 (1998) 35-43 


39 


Table 1 

Chemical shifts (ppm) and coupling constants (Hz) of folly O-sulfonated chondroitin sulfate 


Residue probe temperature 

H-l 

H-2 

H-3 

H-4 

H-5 J,,, 

H-6 

N-Ac 

GalpNAc 

333 K 

4.88 

4.11 

4.11 

5.02 

4.05 

4.30 

2.17 


7.1 

n.d.* 

n.d 

< 1.5 

6.1 



303 K 

4.86 

4.10 

4.10 

5.02 

4.06 

4.29 

2.16 


lA 

n.d. 

n.d. 

< 1.5 

6.2 



GlcpA 

333 K 

5.00 

4.59 

4.94 

4,59 

4.23 

_ 

__ 


5.9 

n.d. 

< 1.5 

< 1.5 




303 K 

4.97 

4.53 

4.94 

4.55 

4.20 




< 1.5 

< 1.5 

< 1.5 






■'Not determined. 


bonds, are decreased in the spectrum of the folly 
O-suifonated chondroitin sulfate. 

Assignments of IR absorption bands at 1240 cm“* 
[15], and 1430 cm“* were based on reports by Casu 
et al. [16], and bands in the 820-850 cm“* spectral 
region were attributed to C-O-S stretching based on 
the results of the work of Orr [17]. Multiple bands at 
about 800-820 cm~* were tentatively ascribed to 
sulfate half-ester based on the report of Grant et al. 
[18], and the band at 800 cm"* was ascribed to 
C-O-S stretching within predominantly axial 2-0- 
and 3-G-sulfo groups of glucuronate residues based 
on the work of Sanderson et al. [19]. 

A change in the optical rotation of chondroitin 
sulfate from — 30® to — 8® accompanies its full O- 
sulfonation. In the case of partially oversulfated sam- 
ples, the difference of the optical rotation from the 
intact chondroitin sulfate was not so significant (data 


not shown). The magnitude and direction of this 
change is consistent with a significant change in the 
molecular conformation of these derivatives. These 
observations suggest that the most important factor in 
the optical rotational change is not the degree of 
O-sulfonation but rather the result of conformational 
change [18j. 

One-dimensional (ID) NMR spectra of chon- 
droitin sulfate and C?-sulfonated chondroitin sulfates 
prepared at 0 °C and 40 °C shown in Fig. 1. The 
spectra of the parent chondroitin sulfate showed a 
substantial level of structural heterogeneity resulting 
from the presence and/or absence of sulfation at the 
4- and/or 6-posilions of the GalpNAc residue. 
Chemical O-sulfonation at 0 ®C shows an expected 
[20,21] increase in the structural heterogeneity com- 
pared to the parent chondroitin sulfate. This increased 
heterogeneity results from the introduction of addi- 



Fig. 3. Effect of the level of O-sulfonation on the conformation of the glucuronic acid residue in chondroitin sulfate, (A) 
The glucuronate residue of partially 0-suIfonated chondroitin sulfate, where — SO^ and = H or X^ = H and 
X^ = S03~, resides primarily in the conformer. (B) The glucuronate residue of folly 0-sulfonated chondroitin sulfate 
resides primarily in the ’C4 conformer at 30 °C and in foe conformer at 60 ®C. 
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tional sulfate groups at the 4- and/or 6 -positions of 
GalpNAc as well as the 2- and/or 3-positions of 
GlcpA. Surprisingly, chemical 0-sulfonation at 40 
results in a considerably less complex ID NMR 
spectrum, suggesting a reduced structural heterogene- 
ity consistent with full O-sulfonation. Two-dimen- 
sional (2D) NMR experiments, DQF-COSY and 
NOESY spectra, of the fully O-sulfonated chon- 
droitin sulfate, depicted in Fig. 2, clearly show the 
downfield shifts of ring protons attached to the O- 
sulfonated carbons, such as GIcpA H-2, H-3, and 
GalpNAc H-4, H- 6 , and also affords sequence confir- 
mation. The cross peaks detected in NOESY spec- 
trum between Glc/?A H-1 and GalpNAc H-3, and 
GalpNAc H-1 and Glc/?A H-4 strongly suggest that 
the sequence and linkage positions of the fully O- 
sulfonated chondroitin sulfate are maintained. 

The chemical shifts and coupling constants of ring 
protons of each sample are summarized in Table 1. 
Based on the Karplus equation, the coupling constant 
of each ring proton of glucuronate at 30 °C shows 
that the dihedral angles of vicinal protons of glu- 
curonate are not at 1 80"", which is typically observed 
for a glucuronate residue. These data strongly suggest 
the glucuronate residue has undergone a conforma- 
tional change from to ^ C 4 promoted through the 
full 0-suifonation of this residue (Fig. 3). The cou- 
pling constant between H-1 and H-2 of glucuronate 
residue at 60 “C dramatically changes from < 1.5 to 
5.9 Hz (Table 1). These observations strongly suggest 
that at 60 °C the conformation of the glucuronate 
residue, in the fully 0 -sulfonated chondroitin sulfate, 
has changed from to (Fig. 3). 



Fig. 4. Effect of the degree of 0-sulfonation of chondroitin 
sulfate on the anticoagulant activity. Anti-factor Ila activ- 
ity (■) and anti-factor Xa activity (•) in units/mg 
(determined based on a heparin stand^d curve) are plotted 
as a function degree of O-sulfonation (O-sulfonate 
groups/disaccharide repeating units). 


Effect of oversulfated chondroitin sulfate on the 
inactivation of factor lla and factor Xa by human 
plasma . — A correlationship between the sulfation 
level of chemically O-sulfonated chondroitin sulfates 
and their inactivation of factor Ila activity is shown 
in Fig. 4. The dependence of the anti-factor Ila 
anticoagulant activity is clear with a dramatic in- 
crease in activity observed for the fully 0 -sulfonated 
chondroitin sulfate. This dramatic increase on ftill 
O-sulfonation suggests that the anti-factor Ila activity 
is not merely the result increased overall charge and 
that some other structural change, such as a shift in 
conformation, might be responsible for the high activ- 
ity observed for the fully 0 -sulfonated chondroitin 
sulfate derivative. While an increase in anti-factor Xa 
activity was also observed in the oversulfated chon- 
droitin sulfate derivatives, the magnitude of this in- 
crease was considerably less. Thus, the increased 
anti-factor Xa activity may simply result from a 
nonspecific effect associated with the overall molecu- 
lar charge. 


3. Discussion 

Oversulfated disaccharide sequences have been re- 
ported to account for a minor but important part of 
the structure of chondroitin sulfates derived from 
mammalian tissues [22,23]. Although chemical O- 
sulfonation of chondroitin sulfate has been previously 
reported [ 21 ], unmodified hydroxyl groups remained, 
affording a product of high structural heterogeneity 
as demonstrated from the complexity of both gradient 
PAGE analysis (data not shown) and the ID NMR 
spectrum shown in Fig. IB. Optimum conditions for 
complete O-sulfonation of chondroitin sulfate were 
determined to be 40 ®C for 1 h with 15 equiv. of 
sulfonation reagent/mol of hydroxy group. Under 
these conditions, the molecular weight increased 
slightly, consistent with the mass of the added 0 -sulfo 
and the absence of breakdown of the glycosidic 
linkages (data not shown). Full O-sulfonation of 
chondroitin sulfate is demonstrated by both ID and 
2D ^H NMR experiments (Figs. 1 and 2), by the 
sulfate analysis data, and by the failure of chondroitin 
lyases to act on this product. 

The present results demonstrate that products ob- 
tained by chemical modification of chondroitin sul- 
fate show anti-factor Ila activities (Fig. 4) compara- 
ble with the activities displayed by previously de- 
scribed heparin analogs [ 8 ] and various low-molecu- 
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lar-weight heparins [6]. Optical rotation measure- acid)-D-galactose (ADi-OS), 2-acetamidO'2-deoxy-3- 

ments suggest a change in conformation, and a band 0-{ ^-D-t/ireo-4-hexenopyranosyluronic acid)-6'0- 

at 800 cm“‘ in the IR spectra suggest as an axial sulfo-D-galactose {ADi-6S), 2-acetamido-2-deoxy-3- 

disposition of the 2- and 3-0-sulfo groups in the 0-( ^-D-t^reo-4-hexenopyranosyIuromc acid)-4-0- 

giucuronate residue (data not shown). NMR spec- sulfo-D-galactose (ADi-4S), 2-acetamido-2-deoxy-3~ 

troscopy (Figs. I and 2) demonstrates the conforma- 0-(2-0-sulfo-^-D-t/zreo-4-hexenopyrano- 

tion of glucuronate residues of a fully 0-suifonated syluronic acid)-4-0-sulfo-D-ga}actose (ADi-Sg)], and 

chondroitin sulfate derivative is altered from '’C, to chondroitin lyase ABC (Chase ABC, EC 4.2.2.4) and 

’C4 at 30 °C (Fig. 3), possibly resulting from the ACII arthro (Chase ACII, EC 4.2.2. 5) were pur- 

repulsion of negatively charged sulfate groups. This chased from Seikagaku Kogyo (Tokyo, Japan), 

conformational change corresponds to a substantial TSKgel NH2-6O anion-exchange resin (particle size, 

increase in anti-factor Ila activity (Fig. 4). 5 iU,m) for HPLC column packing was obtained from 

The conformation of the glucuronate residue Tosoh (Tokyo, Japan). The Asahipak gel-permeation 

in fully 0-sulfonated chondroitin sulfate closely re- chromatography (GPC) HPLC column was from 

sembles the 2-0-sulfo-iduronate residue commonly Asahikasei (Yokohama, Japan), 
found in heparin. Interestingly, the same magnitude Preparation of chemically oversulfated chon- 

of increase is not observed in anti-factor Xa activity. droitin sulfate . — Chemical 0-sulfonation to obtain 

Indeed, while the anti-factor Ila activity of fully oversulfated chondroitin sulfate was carried out under 

O'sulfonated chondroitin sulfate is comparable to that mild conditions with adducts of sulfur trioxide (SO3) 

of low-raolecular-weight heparins, the anti-factor Xa in aprotic solvents [27]. Fully O-sulfonated chon- 

activity is less than 20% of that of low-molecular- droitin sulfate was prepared from the tributylaraine 

weight heparins [6]. These results may be explained (TBA) salt, obtained from 100 mg of chondroitin 

by the different protease inhibitors present in plasma sulfate, sodium salt by strong cation-exchange chro- 

that inhibit factor Ila and factor Xa. Factor Ila can be matography, and concentration by lyophilization. The 

inhibited by both antithrombin III (ATIII) and hep- resulting salt was dissolved in 0.8 mL of iV,A-di- 

arin cofactor II (HCII), while factor Xa is only methylformamide (DMF) to which a required excess 

inhibited by ATIII. While ATIII is known to bind to (15 mol /equivalent of available hydroxy group in 

a specific pentasaccharide sequence found within chondroitin sulfate) of pyridine-sulfur trioxide com- 

heparin’s structure, HCII binds with considerably less plex had been added. After 1 h at 40 ®C, the reaction 

specificity to oversulfated domains of heparin [24], was interrupted by addition of 1.6 mL of water, and 

dermatan sulfate, and chondroitin sulfates [25]. Thus, the raw product was precipitated with 3 volumes of 

it is likely that the large enhancement of anti-factor cold ethanol saturated with anhydrous sodium ac- 

Ila activity observed for fully 0-sulfonated chon- etate, and then collected by centrifugation. The result- 

droitin sulfate is an HCII-mediated activity. ing fully 0-sulfonated chondroitin sulfate was dis- 

It is possible that the anticoagulant activity can be solved in water, dialyzed to remove salts, and 

further increased by appropriate refinement of the lyophilized. 

modification procedure for A-deacetylation-A^-de- Estimation of molecular weight . — The weight av- 

sulfonalion [26] of fully 0-sulfonated chondroitin erage molecular weight of each chondroitin sulfate 

sulfate. These possibilities point to new practically sample w^ estimated using gradient PAGE analysis 

feasible routes for the generation of heparin-like [12]. Determinations were made in a 12-22% gradi- 

compounds with various pharmacologically relevant ent mini-gel visualized with Alcian Blue by the 

biological activities. method of Edens et al. [12], The relative molecular 

weights of each chondroitin sulfate were confirmed 
by their elution position from a GPC-HPLC column 
4. Experimental eluted wifri 50 mM NaOAc, pH 7.4 at a flow rate of 

I mL/min, with detection at 206 nm [13]. 

Materials . — Chondroitin sulfate from bovine tra- HPLC conditions for disaccharide analysis . — The 

cheal cartilage was kindly gifted from Shin-Nippon determination of unsaturated disaccharides prepared 

Yakugyo (Tokyo, Japan). Unsaturated disaccharides from intact and modified chondroitin sulfates was 

[2-acetamido-2-deoxy-3-0-( ^-D-r/zreo-4-hexeno- performed on chondroitin lyase-digested samples us- 

pyranosyluronic acid)-D-glucose (ADi-HA), 2- ing HPLC [28]. The HPLC conditions were as fol- 

acetamido-2-deoxy-3-0-( /3-D-//ireo-4-hexenopyranosyluroiy]cws; Injection size 10 to 20 fxh (5 /ig/mL), on a 
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TSKgel NH2"60 colunm (4.6 mm i.d. X 250 mm 
length) eluted with 40 mM Tris-borate buffer (pH 
7.5 adjusted with HCl) and 7 mM Na2S04 in 54% 
acetonitrile at a flow rate of 0.5 mL/min. Post-col- 
umn derivatization was used to detect each unsatu- 
rated disaccharide. NaOH solution (0.3 M) and 1 % 
2-cyanoacetamide solution were delivered to the elu- 
ate at a flow rate of 0.25 mL, each controlled by a 
reciprocated double plunger pump. The mixture was 
then introduced to a polytetrafluoroethylene (PTFE) 
reaction coil (0.5 mm i.d.X 10 m) thermostated at 
105 °C by using a dry reaction aluminum heating 
block, then introduced to a PTFE cooling coil (0.25 
mm i.d. X 2 m) in water bath. The effluent was 
monitored by a fluorometric detector (excitation, 346 
nm; emission, 410 nm). 

Sulfate analysis . — Chondroitin sulfate samples 
were prepared for the determination of sulfate by 
exhaustive dialysis against distilled water using 
MWCO 3500 tubing, lyophilization and drying for 2 
days in a desiccator over phosphorus pentoxide. The 
determination of sulfate group was performed follow- 
ing combustion by HPLC using a conductivity detec- 
tor, Tosoh model CM-8 (Tokyo, Japan). 

IR spectroscopy . — For IR spectroscopy of solid 
samples, a Jasco model FTIR 230 (Tokyo, Japan) 
was used A 100 portion of glycosaminoglycan 
was mixed with 500 of dried potassium bromide, 
pressed, and the resulting salt disc (3 mm diameter) 
was placed in the spectrometer. 

Optical rotation measurements . — The same dried 
samples used for sulfate analysis were used to mea- 
sure optical rotation. Samples were weighed and 
dissolved in distilled water at a concentration of 5 
mg/mL, and their optical rotations were determined 
at the sodium D-line on a Jasco model DIP- 140 
spectropolarimeter (Tokyo, Japan). 

NMR spectroscopy.— H NMR spectroscopy 
was performed under the conditions described previ- 
ously [29]. Briefly, oversulfated chondroitin sulfate 
(approximately 2 mg) was dissolved in 0.5 mL of 
deuterium oxide (99.9%) and freeze-dried repeatedly 
to remove exchangeable protons. The sample was 
kept in a desiccator over phosphorus pentoxide in 
vacuo overnight at room temperature. The thoroughly 
dried sample was then dissolved in 0.5 mL of deu- 
terium oxide (99.96%) and passed through 0.45 yum 
syringe filter and transferred to a NMR tube (5.0 mm 
o.d. X 25 cm, pp-528; Wilmad Glass, Buena, NJ). ID 
and 2D NMR experiments were performed on a 
JEOL GSX500A spectrometer equipped with 5-mm 
field gradient-tunable probe with standard JEOL soft- 


ware at 303 K for NOE spectra or 333 K for other 
experiments on 500 pL samples. The HOD signal 
was suppressed by presaturation during 3 or 1.5 s for 
ID or 2D spectra, respectively. To obtain 2D spectra, 
512 experiments resulting 1024 data points for a 
spectral width of 2000 Hz were measured, and the 
time-domain data were multiplied after zerofilling 
(data matrix size, 1 K X 1 K) with a shifted sine-bell 
window functions for 2D double-quantum-filtered 
(DQF)-COSY, NOESY or TOCSY experiments. An 
MLEV-17 mixing sequence of 100 ms was used for 
2D TOCSY and NOESY experiments by using 150, 
250 and 500 ms as the mixing time w^ere performed. 

Anti-factor Xa and anti-factor lla activities. — Nor- 
mal human plasma (NHP) was collected from healthy 
volunteers. Anti-factor Xa activity was determined 
using a Coatest LMW heparin/heparin kit (Chro- 
mogenix, Molndal, Sweden). Briefly, chondroitin sul- 
fate, oversulfated chondroitin sulfate derivatives, and 
LMW heparin standard were in diluted normal hu- 
man plasma. Chromogenic Xa substrate S-2732 (Suc- 
Iie-Glu(')'-Piperidyl)-Gly-Arg-pNA) 2.9 mM in 50 
mM Tris, 7.5 /xM EDTA, pH 8.4 buffer (200 /xL), 
was added to 25 pL of plasma containing sample and 
200 /xL of bovine Factor Xa (1,25 mL"‘). After 
mixing, the reaction was incubated for 8 rain at 37 ®C 
and 200 yxL of 20% aqueous CH3COOH was added. 
Residual factor Xa was then determined by measur- 
ing absorbance at 405 nm. Anti-factor Ila activity 
was determined by incubating 50 pL of chondroitin 
sulfate or oversulfated derivatives in 30 pL of NHP 
with 20 ph of human thrombin (1.2 NIH units/mL) 
at 37 °C for 30 s. Then, 50 pL (1.9 yxmol/mL) of 
Chromogenic TH (ethylmalonyl-Pro-Arg-p-nitro- 
anilide hydrochloride) was added, and the amidolytic 
thrombin activity was measured at 405 nm. Measure- 
ments were performed on an ACL 300 plus from 
Instrumentation (Lexington, MA) and calculated in 
comparison with USP Heparin Reference Standard 
(K-3) supplied by U.S. Pharmacopeial Convention 
(Rockville, MD) [26]. 
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I Oversulfated chondroitin sulfate is a contaminant in 
I heparin associated with adverse clinical events 

£ Marco Guerrmi^-^ Daniela Beccati^'^, Zachary Shriver^-^ Annamaria Naggi^ Karthik Viswanathan^, 

1 Antonella Bisio^, Ishan Capita^, Jonathan C Lansingp, Sara GuglieriS Blair Fraser"*, Ali Al-Hakim^, Nur Sibel Gunay^, 
E Zhenqing Zhang^, Lul« Robinson^, Lucinda Buhse^, Moheb Nasr*, Janet Woodcock^, Robert Langer^’^, 

I Ganesh Venkataraman^’^, Robert I Linhardt®, Benito Casu*, Giangiacomo Torri* & Ram Sasisekharan^ 



Recently, certain lots of heparin have been associated with an acute, rapid onset of serious side effects indicative of an 
allergic-type reaction. To identify potential causes for this sudden rise in side effects, we examined lots of heparin that 
correlated with adverse events using orthogonal high-resoiution analytical techniques. Through detailed structural analysis, the 
contaminant was found to contain a disaccharide repeat unit of glucuronic acid linked pi-^3 to a p-W-acetylgalactosamine. 
The disaccharide unit has an unusual sulfation pattern and is suifated at the 2-0 and 3-0 positions of the glucuronic acid as 
well as at the 4-0 and 6-0 positions of the galactosamine. Given the nature of this contaminant, traditional screening tests 
cannot differentiate between affected and unaffected lots. Our analysis suggests effective screening methods that can be used 
to determine whether or not heparin lots contain the contaminant reported here. 


Heparin, a complex glycosaminoglycan polysaccharide, is widely entities*. Definitive identification of how these heparin lots differ 
used as an anticoagulant in a number of settings, including kidney from the dinically approved heparin thus becomes imperative*, 
dialysis and acute coronary syndromes*"*. The roost serious adverse To understand the structure or structures of the containinant{s) 
event associated with heparin, aside from a potential bleeding risk, present within specific lots of heparin, we sought to identify these' 
is thrombocytopenia, Recently there has been a marked increase in contaminants. This exercise required the use of multiple orthogonal 

serious adverse events associated with heparin therapy, with hundreds techniques, including multidimensional NMR, to overcome the chal- 
of individuals affected*"^. Although heparin therapy is generally well lenges inherent in the analysis of complex polysaccharides, includ- 

tolerated, recently patients presented — within several minutes after ing heparin, which in and of itself comprises a complex mixture of 
intravenous infiision of unfractionated heparin — with angioedema, glycosaminoglycan chains. In doing so, we were able to determine 

Ihypotcnsion, sweUing of the larynx and related symptoms, which in definitively the structure of the contaminant, isolate it and confirm 
some cases ended in death. Because heparin is a drug commonly used its structural identity by comparison to a chemically synthesized 
in the clinic, occurrence of these adverse events resulted in a crisis in standard, 
the United States. Germany and other nations in the European Union 
have observed similar phenomena, turning this health problem into RESULTS 

an international issue*’*. The rapid onset ofthese symptoms suggests NMR shows unusual W-acetyl signals not seen in heparin 
ananaphylactic response, but the exact etiologyiscurrentlyunknown. For this study, we examined lots that were associated with adverse 
Given the clinical history of heparin, this spike in adverse events clinical reactions (designated S1-S6} as well as four control lots of 
suggests the potential contamination ofheparin. However, standard heparin not associated with adverse events (designated C1-C4). 
testing of heparin lots for typical biological contaminants, indud- Initial analysis of Si-S6 by one-dimensional NMR indicated that 
ing protein, lipids and DNA (which, if present, may elicit such side all of these samples produced an unusual series of N-acetyl signals 
effects), indicated that there is no difference in these regards between (Fig. la, Supplementary Figs. I and 2 online). For example, par- 
lots that elicit adverse events and those that do not*. Despite extensive ticularly evident in the proton spectrum of Slis the signal at 2.16 
analysis, no obvious differences were found with respect to other p.p.m. corresponding to an N-acetyl group different from that of 
potential contaminants, induding lead, dioxins and other molecular heparin (2.04 p.p.m.). This N-acetyl signal is also distinct from that of 

Mstituto di Rtcerche Chimiche e Biochimiche ”G. Ronzoni,” CittS Studi, ria Giuseppe, Colombo 81, 20133 Milan, Italy. ^Momenta Pharmaceuticals, Inc., 675 
West Kendall Street, Cambridge, Massachusetts 02142. USA. ^Department of Biological Engineering, Harvard-MIT Division of Health Sciences & Technology. 

Koch Institute for Integrative Cancer Research, Massachusetts Institute of Technology, 77 Massachusetts Ave., Cambridge, Massachusetts 02139, USA. ^Center 
for Drug Evaluation and Research, US Food and Drug Administration, 10903 New Hampshire Ave.. Sihrer Spring, Maryland 20993-0002, USA. ^Center for 
Biotechnology and interdisciplinary Studies. Rensselaer Polytechnic institute. Troy. New York 12180, USA. ^Department of Chemical Engineering. Massachusetts 
Institute of Technology, 77 Massachusetts Ave., Camiwidge, Massachusetts 02139. USA. 'These authors contributed equally to this work. Correspondence should 
be addressed to R.S. (rams@mit.edu). 

Received 21 March; accepted 18 April; published online 23 April 2CK38; doi:10.1038/nbtl407 


NATURE BIOTECHNOLOGY ADVANCE ONLINE PUBLICATION 



404 


ARTICLES 



’H p.p.m. 


Figure I NMR analysis of contaminated heparin, (a) Comp^ison of 
anomeric and acetyl regions of the proton spectra of standard heparin, 
heparin containing natural dermatan sulfate (DeS) and cwtaminated 
heparin, (fa) Comparison of carbonyl (i), sugar {ii) and /V-acetyt regions (iii) of 
the carbon spectra of standard heparin, heparin containing natural dermatan 
sulfate, and contaminated heparin. Signals due to the contaminant are 
highlighted by asterisks, (c) HSQC spectrum of the contaminated sample SI 
overlaid on control sampled. 


dennatan sulfate, a known impurity in heparin samples (2.08 p.p.m) 
To (implement and extend the proton analysis, carbon {100 MHz) 
NMR spectroscopy was performed. Comparison of the carbon spectra 
of SI and Cl indicates the presence of several additional signals not 
normally associated with heparin structural signatures (Fig. lb). The 
acetyl signal at 25.6 p.p.m together with the signal at 53.5 p.p.m are 
indicative of the presence of an O-substituted N-acetylgalactosamine 
residue of unknown structure, but again distinct from the N-acetylga- 
lactosamtne contained within dermatan sulfate, with corresponding 
signals at 24.8 p.p.m and 54.1 p.p.m, respectively. Other signals are 
visible in frie ring and anomeric regions of the carbohydrate moiety. 
The latter signals (103-105 p.p.m) agree with a beta configuration of 
glycosidic linkages for the contaminant. 

To further identify the number and type of any major contami- 
nants. we collected multidimensional heteronudear single quantum 
coherence (HSQC) spectra on SI and Cl to separate the observed 
signab in two dimensions — the carbon and proton signals. Ten 
major signab observed in sample SI were not seen in Cl. These same 
signab were observed in samples S2-S6 but not in samples C2-C4 
(Supplementary Figs. 3 and 4 online). In addition, these results and 
those from other two-dimensional experiments, induding total cor- 
relation spectroscopy (TOCSY), correlation spectroscopy (COSY) 
and rotating-frame nudear Overhauset effect spectroscopy (ROSEY), 
were also consbtent with the basic findings outlined above, namely 
that the prindpal contaminant consists of a polymeric repeat of 
N-acetylgalactosamine linked to glucuronic add exdusively through 
beta linkages. 

Identification of an impurity and a contaminant in heparin 
Much of the analysis outlined above focused on sample SI, as it 
possessed signals in the hf-acetyl region at 2.04 p.p.m (arbing from 
heparin) and at 2.16 (arising from the unknown contaminant). In 
addition to this unusual signal at -2.16 p.p.m, some samples (S2-S6 
and C2-C4) possessed an additional N-acetyl peak (Supplementary 
Fig. Sb online), which had a chemical shift of 2.08 p.p.m, indicating 
the presence of another species that is distinct from the contami- 
nant. Given the observed chemical shifts, this species is most likely 
dermatan sulfate, a known natural impurity of heparin^®'*^ To con- 
firm the identity of this species, we performed a two-dimensional 
(2D) HSQC experiment on C2 (Supplementary Pig. 5d) and 

compared the results to those obtained on Cl, a sample that did not 
show this additional signal. The chemical shifts observed in C2 but 
not in Cl are similar to those repotted in the literature^®, and this 
observation suggests that the additional peaks in the HSQC of C2 can 
be assigned to dennatan sulfate. This assignment was confirmed by 
comparison to and HSQC data obtained on a standard of derma- 

tan sulfate (Supplementary Fig. 5a,c). Through an analysis similar 
to that completed on sample C2, we confirmed the presence of der- 
matan sulfate in those samples presenting a proton NMR signal at 
2.08 p.p.m. Therefore, samples S2-S6, but not sample SI, contained 
both dermatan sulfate (an impurity typically found in heparin) and 
the unusual contaminant. 

Finally, to confirm the findings from the NMR analysis of the 
samples, we conducted enzymatic digestion of Sl~S6 and C1-C4 
with either a combination of heparinases or heparinases pins A4,5 
glycuronidase and 2-0 sulfatase followed by separation and analy- 
sis by high-performance liquid chromatography (HPLC). Digestion 
with the heparinases reduces heparin to its component di-, tri- and 
tetrasacdiarides and imparts a A4,5 bond that can be monitored at 
232 nm; completed in conjunction with treatment with glycuronidase 
and sulfatase, this digest permits the identification of minor heparin 
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species, including those disaccharides containing a modifioi gaiact- 
uronic acid^^’^^. Thus, concomitant use of a matrix of enzymes, 
especiaUy in conjunction with liquid chromatography^tandem mass 
spectrometry analysis, allows for the complete separation, identifica- 
tion and quantification of heparin components in the mixture*^. We 
find that the total areas under the curve, calculated by integration 
of all heparin di-, tri- and tetrasaccharides observed in die HPIX3 
and summation of the resulting areas, of digested S1-S6 are substan- 
>, tially less than those of the control samples, indicating that the major 
i* contaminant is not substantially digested by the heparinases (Table 
c !)• Furthermore, the difference in the area under the curve is a)r- 
o related with the amount of contaminant present within the sample; 

0 samples with larger amounts of contaminant (as measured by Pro- 
'S ton NMR) had a lower area under the curve as measured by HPLC. 
3 Finally, the relative quantities of the individual heparin components 
= are simOar between the controls and suspect samples, with only minor 

1 differences. 

To identify the unknown compound present in the contaminated 
3 heparin samples, we attempted to isolate the contaminant using a 
c variety of methods. Given the overall properties of the contaminant, 

1 elucidated through NMR, capillary electrophoresis and HPIX^ analy- 
jt sis, we reasoned that this material could be differentiaiiypecipitated 
a upon addition of an organic solvent. Partial purification of the a>n- 
S taminant was indeed achieved through the addition of increasing 
Q. amounts of ethanol to an aqueous solution of SI. Similarly, because 
o the contaminant contains N-acetylhexosamine (and not N-sulfohex- 
^ osamine), it was also purified by degradation of heparin by nitrous 
c acid and isolation of fire remaining components. 

w 

2 Isolation of the contaminant allowed definitive identification 
^ After isolation, the proton spectrum of the isolated contaminant 
g reveals a residual heparin content of -10-30% (depending on the 
2 isolation method used) as determined by one-dimensional NMR 
Z (data not shown). We carried out additional, detailed NMR studies 
g on this isolated sample. To facilitate an understanding of the expert- 

ments and their interpretation, the disaccharide repeat structures of 
® heparin, chondroitin sulfate, dermatan sulfate and heparin, together 
with positional nomenclature, are presented in Figure 2. In the carbon 
spectrum, at neutral pH value.s, one apparent signal arises at 177.6 
p.p.m, characteristic of carbonyl groups. Acidification of a solution 
of the product from pH 6.5 to pH 4 (Fig. 3a) reveals two distinct 
carbonyl signals consistent with the carbonyl group of an N-acetyl 
function and the protonated form of carboxylic acid, respectively. 


Table I Total area under the curve for heparinase digests of S1-S6 
and C1-C4 


Sample 

Total area 

Cl 

2.52x10’ 

C2 

2.70x10’ 

C3 

2,33x10’ 

C4 

2,39 X 10’ 

SI 

1.74x10’ 

S2 

9,50 X IQS 

S3 

1,94 X 10’ 

S4 

1,59x10’ 

S5 

1.91x10’ 

S6 

1.96x10’ 


Similar shifts were not observed for any other signals except C-5 of 
uronic add (U5), for which this carbon’s chemical shift is sensitive 
to the ionization state of the carboxylic acid as well as the identity of 
the counterion present (Fig. 3b). To further characterize the isolated 
sample, we used homonudear (COSY and TOCSY, data not shown) 
and heteronuclear (HSQC, HSQC-TOCSY and heteronudear multiple 
bond corrdation (HMBC)) 2D-NMR spectroscopy (Fig. 3c,d). These 
analyses indicated the presence of two types of residues. Chemical 
shift patterns were in agreement with one type of monosaccharide 
being a 4,6-O-sulfO'N-acetylgalactosamine and the other being a 
2,3-O-sulfoglucuronic acid. In addition to confirming the assignments 
of the sugar moieties, the HMBC spectrum demonstrated the correla- 
tion across the glycosidic linkages, indicating the presence of a {3-1,4 
linkage between gaiactosamine and glucuronic add and a ^-1,3 link- 
age between the glucuronic acid and the gaiactosamine. Confirmatory 
evidence of this structure was provided by the long-range correlations 
of H I of the gaiactosamine and H5 of glucuronic add with two differ- 
ent carbonyl groups (177.5 and 177.8 p.p.m) owing to the N-acetyl of 
gaiactosamine and the carboxylic group of glucuronic add. 

Synthetic oversulfated chondroitin matches contaminant 
The identification of the contaminant as an oversulfated chondroi- 
tin sulfate containing a teirasulfated disaccharide unit consisting 
of glucuronic acid linked to N-acetylgalactosaminc was surpris- 
ing, as this is an unusual structure. To ensure the accuracy of this 
assignment, we prepared a standard by oversulfation of chon- 
droitin sulfate using well-established chemistry. We analyzed this 




Figure 2 Cfiemical structures of major repeat units, (a-c) Schematic of major di»ccharide repeat units of chondroitin sulfate (a), dermatan sulfate (b) and 
heparin ic). The carbon atoms are numbered for each monosaccharide of the disaccharide repeat. For chondroitin sulfate, R1-R4 can be either sulfated or 
unsubstituted. 


NATURE BIOTECHNOIOGY ADVANCE ONLINE PUBLICATION 



406 


ARTICLES 


standard by 2D NMR and carefully compared the HSQC spectra 
to both the literature^® and the HSQC spectrum obtained for the 
isolated contaminant. Comparison of the HSQC spectrum of the 
synthesized standard with that of the isolated contaminant (Fig. 4) 
confirmed that the major contaminant consists of per-O-sulfeted 
chondroitin sulfate, with ail of the hydroxyl groups of both- the 
uronic add and gaiactosamine residues bearing sulfate substituents. 


Furthermore, the proton chemical shifts of the contaminant (Thble 2) 
are in agreement with those^ssigned to fully sulfated chondroitin 
(degree of sulfation = 4) In addition, mass spectrometry completed 
after enzymatic digestion of a chemically desulfated‘® version of the 
con^minant was consistent vrith the proposed structure (Fig. 5). The 
final derived structure of the major contaminant present in heparin 
is shown in Figure 2a, with Rj, R^, Rj and Rj aB sulfated. 


.2 
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Rgure 3 Detailed NMR structural analysis of the contaminant, (a) Carbonyl region of the carbon 
spectrum of the contaminant measured at pH 6.5 and 4. (b) Sugv region of the carbon spectrum of the 
contaminant measured at pH 6.5 and 4. The arrow pointetotheshiftintheCB of glucuronic acid (U5) 
upon pH adjustment, (c) A portion of the 600-MHz HMBC^rectrum ofthe contaminant. Intramolecular 
two- and three-bond proton-carbon correlations are shown in black; Interglycosidic proton-carbon 
correlations are indicated in blue; carbon connectivity shown in red. (d) Pcrtion of the 600-MHz HMBC 
spectrum of the contaminant. Long-range correlation between the HI of W^acetylgalactosamine (Gal) 
with the C=0 of the acetyl group and H5 of glucuronic acid (U) with the carlxa^ic group are shown. 


DISCUSSION 

Several factors required the use of multiple 
approaches to ensure an accurate struc- 
tural determination of the oversulfated 
chondroitin contaminant. First, heparin is 
a chemically complex polydisperse mixture 
of saccharides, making careful interpretation 
of results necessary to avoid misinterpreta- 
tion. Detailed analysis is especially important 
when addressing the multiple isomeric pos- 
sibilities within the chains of a complex mix- 
ture, and it necessitates the use of orthogonal 
techniques, including an enzyme matrix and 
multidimensional NMR. Second, oversul- 
fated materials, such as the chondroitins, are 
resistant to enzymatic digestion techniques 
and copurify with heparin, rendering their 
isolation challenging’®’^^. 

These complexities manifest themselves in 
a number of ways: for example, structurally 
distinct species may have overlapping signals 
and properties, thereby ‘masking’ them within 
a single analysis. A npnintegrated approach 
can therefore potentially lead to condu- 
sions, espedally when attempting to differen- 
tiate between heparin, dermatan sulfate and 
oversulfated chondroitin sulfate in any given 
sample. In this study, we present a set of exper- 
imental techniques that discriminate between 
dermatan sul^te (a known impurity of hepa- 
rin) and oversul&ted chondroitin sulfate. 

The structure of the contaminant, which 
contains a tetrasulfated disaccharide repeat, 
is highly unusual. First, the presence of a 3-0- 
sulfated glucuronic add is rare, only observed 
in spedfic contexts within certain organ- 
isms’^. In addition, a tetrasulfated disac- 
charide repeat unit has not been isolated to 
date from animal tissues. Consequently, it is 
highly unlikely that the contaminant reported 
here is produced naturally. Finally, chemically 
synthesized tetrasulfated disaccharide repeat 
units of chondroitin sulfate are known to 
exhibit a high degree of anti-factor Ila activ- 
ity’®. which could explainhow contaminated 
heparin would pass an activity screen, such 
as a whole-blood coagulation test. Further 
investigation is warranted to understand how 
this contaminant was introduced, 

With respect to the potential biological 
ramifications of this finding, it is possible 
that the presence of an oversulfated chon- 
droitin sulfate within heparin preparations 
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Figure 4 Structural assignment of the contaminant by NMR using isolated and ^trthetic materials, (a) ^H-NMR and HSQC spectra of the isolated 
contaminant. Signals for 4,6-0-sulfo-W-acetyIgalactosamine (A) and of 2,3'C>^ulfb*glucuronic acid (U) are labeled, (b) and HSQC spectra of the 

chemically synthesized oversulfated chondrortin. 


can provoke increased side effects. In the case of chondroitins, chon- 
droitin sulfetes A and C are expressed by human cells and are generally 
noniramtinogenic. Highly sulfated polysaccharides, however, such as 
oversulfated chondroitins, have been shown to be potent mediators 
of the immune response^^^^. Indeed, complications associated with 
administration of highly sulfated chondroitins have been observed in 
humans. Aiteparon, an oversulfated chondroitin that is structurally 
identical to the contaminant^^ (Fig, 2), injected intramuscularly in 
humans^^, was marketed for the treatment of degenerative joint dis- 
ease in Europe. It was demonstrated that this product can induce an 
allergic-type response^®. Because of patient deaths, most likely due to 
t^iromboembolic complications, the product was rapidly withdrawn 
from the European market^®. The structural determination of the 


contamin an t described here enables further investigation into the 
biological roles and potential pharmacological effects of oversulfated 
chondroitins, present within heparin preparations, in the recently 
reported adverse events. 

Taken together, our orthogonal analytical experiments provide 
strong support for the structure we have assigned to the contami- 
nant. This study also provides a set of screening methods that could 
be used to monitor the heparin supply and ensure the absence of 
oversulfated chondroitin sulfate contamination. For example, using 
the structural information presented here, it is now possible to 
(i) design reference standards that ensure accuracy, quantlEcation and 
specificity of analysis for a given analytical method and (ii) devise an 
experimental protocol to clearly define the nature and extent, if any, 


[Table 2 Chemical shifts observed for contaminant by two independent laboratories and comparison to literature data on oversulfated 


chondroitin sulfate 


Monosaccharide 

Lab 1* 



Ub2^ 

‘H (literature)', tuily 


^ (observed) 

(observed) 

(observed) 

(observed) 

0-sulfonated CS 

4,6-CLSulfo-/V'acetyl* 

galactosamtne 






Hl/Cl 

4.77 

105.0 

4.79 

104,8 

4.86 

H2/C2 

4.06 

54.0 

4.10 

54,0 

4.10 

H3/C3 

4.05 

80.7 

4,03 

80.7 

4.10 

H4/C4 

4,98 

78.0 

5.00 

78,0 

5.02 

H5/C5 

4.05 

74.8 

4.07 

74,7 

4.06 

H6,67C6 

4.28 

69.3 

4.30 

69,2 

4.29 

(V-Acetyl 

2,12« 

25.6 

2.16* 

25.6 

2.16 

2,3-0-Sulfo- 
gtucuronlc acid 






Hl/Cl 

4.87 

104.5 

4.87 

104.3 

4.97 

H2/C2 

4.47 

80.0 

4.49 

80.0 

4,53 

H3/C3 

4.95 

79.3 

4.98 

79.2 

4.94 

H4/C4 

4.46 

80.9 

4,51 

80.8 

4.55 

H5/C5 

4.12 

82.0 

4.17 

82,2 

4.20 


“Chemical shifts are measured at 303 K and referenced to external 2.2-diniethyl-2'«lapent»»'5-suW>f«4e sodium saft (DSS). *K:herr>lcal shifts are measured at 308 K and referenced to external 
sodium trimethylsilyisropionate CTSP) (which resor>ales0.12 p.p.m upiieldof DSS®). 'Measurwl at 303 K and referenced to TSP (ref. 151. CS. chondroitin sulfate. ‘•Additional minor signals 
oOserved at 2.20 and 2.07 p.p.m. “Additional minor signals oUseived at 2.23 and 2.11 p.p.m. 
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Figure S Liquid chromatograpny-mass spectrometry (LC-MS) analysis 
of the contaminant, (a) Total Ion chromatogram with detection of three 
peaks { 1-3}. (b) Specific ions and associated structures observed in each 
peak. After desulfation, the contaminant was digested with chondroitinase 
A8C and analyzed by LC-MS. The presence of saturated and unsaturated 
oligosaccharides indicates that the backbone of the impurity could be 
digested with chondroitinase ABC and suggests that the backbone is a 
glucuronic acid-ZV-acetylgalactosamine repeat (UA-GalNAc). 


of contamination in a given lot of heparin. Finally, the ramifications 
of these findings extend beyond scientific considerations and include 
clinical and health policy issues. 

METHODS 

Materials. Chondroitin sulfate type A from whale cartilage, pyridine-sulfur 
trioxide complex, tributylamine, dry N.N-dimelhylformaniide, pyridine, metha- 
nol. dimethylsulfoxide, NaNOj, NaBHj, 2,2-dimethyl-2-sJlapentane-5-sulfon.ate 
sodium salt and sodium trimethylsilylpropionate were purchased hom Sigma- 
Aldrich. Tetrabutylammonium chloride was purchased from Fluka. 99.9% D^O 


and 99.96% D2O were obtained from Cambridge Isotope laboratories. The fol- 
lowing ten lots of unfractionated heparin were tested: SI, S2, S3. S4.S5. S6, Cl, 
C2,C3andC4. M heparin samples were supplied by the FDA. 

NMX analysis. Samples for ^H-NMR or 2D NMR analysis were dissolved 
in 0.7 mi of D2O (99.9%) and were either freeze-dried repeatedly to remove 
exchangeable protons or directly measured without any treatment to preserve 
potentid volatile components. The thoroughly dried samples were dissolved in 
0.7 mlofD20 (99.96%). Before spectrum acquisition, samples were sonicated 
for 60 s to remove air bubbles. Spectra were obtained at 303 K or 308 K using 
a 6{k)-MHz Varian VNMRS spectrometer or a 600-MHz Bruker Avance 600 
spectrometer, both equipped with a 5-mm triple-resonance inverse cryoprobe. 
Monodimensional 'H spectra were obtained with presaturation of residual 
HOD, for 32-128 scans., DQF-COSY and 2D-TOCSY spectra were acquired 
using 32 scans per series of 2,048 x 512 data points. HSQC and HSQC-TOCSY 
spectra were recorded with carbon decoupling during acquisition with 320 
increments for 12-64 scans. The polarization transfer delay was set with a ’ 
coupling value of 155 Hz. HMBC spectrum was recorded with' 320 increments 
of 64 scans for each, without carbon decoupling and with twofold low-pass J- 
IBter to suppress one-bond correlations^^. The delay for evolution of long-range 
couplings was set with a of 8 Hz. Samples for ^^C-NMR analysis were dissolved 
in 020(99.9%) at 40 mg/ml and analysis was performed at 303 K with a 400- 
MHz Bruker spectrometer equipped with a multinudear probe. 

Composition analysis by ton-pair RPHPLC. Samples were constituted in cap- 
illary electrophoresis-grade water and digested under two diferent conditions. 
The first digest used an enzyme cocktail of heparinases I (500 mlU), II (400 
inlU) andll^SOOmlU) at 30°C, for 16 h. A portion of this digest was furiher 
treated with 2-0-su!fatase (1,000 mill) and A4,5-glycuronida5e (2,000 mlU) 
for 6 h at 30 *C to obtain the second digest. Each digest was passed through a 
NF* spin column (Qiagen) and analyzed by ion-pair RPHPIC similar to as 
previously described'*. Elution was monitored by UV detection at 232 nm. 

Isolation of major contaminant. Absolute ethanol was added to sample SI 
(300 mg), dissolved in 1.5 ml of water until a white precipitate appeared (etha- 
nol 23%, vol/vol). Precipitated material was separated by centrifugation for 

3 min at 5,000 r.p.m. (-4,000g) on a Labofoge 200 (Heraeus). In addition to 
the above, sample SI was treated with nitrous acid^". A solution of the sample 
(500 mg) was dissolved in 20 ml of H2O and cooled at 4 ®C. Also at 4 ®C, 
140 mgof NaN02 dissolved in 1 mlofwaterwasaddedtothe sample and the 
pH was adjusted to 1.7 with 0.1 M HG. The solution was stirred at 4 *C for 
20 min; an additional 100 mg NaN02 added and the solution stirred for 
another 20 min. The solution pH was then adjusted to 7 with NaOH and the 
resulting reaction was brought to room temperature. Solid NaBH^ (200 mg) 
was added in several portions with stirring, After 2 h. the pH was adjusted to 

4 with 0.1 M HG and the solution was neutralized with O.I M NaOH. The 
product, obtained by precipitation with four volumes of methanol, was recov- 
ered by centrifogation, dissolved in water and freeze-dried. 

Chemical sulfonation of chondroitin sulfote. Fully suifated chondroitin 
sulfote was prepared from chondroitin sulfate, as described'^. Chondroitin 
sulfate ( 108 mg) was converted into its tributylamine salt and dissolved in dry 
N,N-dimeAylformamide { 1 ml). After addition of 159 mg of pyridine-sulfar 
trioxide complex, the solution was heated for 1 h at 40 ‘C . The reaction was 
interrupted by addition of 2 ml of water and the product was precipitated at 
4 ‘C by addition of 35 m! of an ethanol solution saturated with sodium acetate. 
The product recovered by centrifugation was dissolved in water, dialyzed at 
room temperature and recovered by freeze-drying. 

Note: Supplementary information is available on the Nature Biotechnology website. 
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ABSTRACT 

Backgroundlh&tQ is an urgent need to detemiine whether oversulfated chondroitin sutfate (OSCS), a compound 
contaminating heparin supplies worldwide, is the cause of the severe anaphylactoid reactions that have occurred 
after intravenous heparin administration in the United States and Germany. 

Methods Heparin procured from the Food and Drug Administration, consisting of suspect lots of heparin associated 
with the clinical events as well as control lots of heparin, were screened in a blinded fashion both for the presence 
of OSCS and for any biologic activity that could potentially link the contaminant to the observed clinical adverse 
events. In vitro assays for the activation of the contact system and the complement cascade were performed. In 
addition, the ability of OSCS to recapitulate key clinical manifestations in vivo was tested in swine. 

Results The OSCS found in contaminated tots of unfractionated heparin, as well as a synthetically generated OSCS reference standard, directly 
activated the kinin-kaliikrein pathway in human plasma, which can lead to the generation of bradykinin, a potent vasoactive mediator. In 
addition, OSCS induced generation of C3a and C5a, potent anaphylatoxins derived from complement proteins. Activation of these two pathways 
was unexpectedly linked and dependent on fluid-phase activation of factor Xfl. Screening of plasma samples from various species indicated that 
swine and humans are sensitive to the ejects of OSCS in a similar manner. OSCS-containing heparin and synthetically derived OSCS induced 
hypotension associated with kallikrein activation when administered by intravenous infusion in swine. 

Conclusions Our resuits provide a scientific rationale for a potential biologic link between the presence of OSCS in suspect lots of heparin and 
the observed clinical adverse events. An assay to assess the amidolytic activity of kallikrein can supplement analytic tests to protect the heparin 
supply chain by screening for OSCS and other highly sulfated polysaccharide contaminants of heparin that can activate the contact system. 
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In January 2008, health authorities in the United States bepn receiving reports of clusters of acute hypersensitivi^ reactions in patients undergoing dialysis 
that had been occurring since November 2007, Symptoms included hypotension, fiicial swelling, tachycardia, urticaria, and nausea. Aldtough initial 
investigations focused on dialysis equipment, an investigation by the Centers for Disease Control and Prevention identified the receipt of heparin sodium for 
injection (1000 U per milliliter, in lO-mJand 30-ml multidose vials), manufactured by Baxter Healthcare, as a common feature ofthecases.-^ This finding led 
Baxter Healdicare to recall, on January 17,2008, nine lots of heparin sodium for injection. As of April 13, 2008, there were 81 reports of death that involved at 
least one sign or symptom of an allergic reaction or hypotension in patients receiving heparin since January 1, 2007. However, the fact that allergic symptoms 
or hypotension were reported does not mean that these wwe the cause of death in all cases. 

After this initial recall, there were continuing reports ofallei^io-type reactions, including some deaths, after injection of bolus heparin not only in fratients 
undergoing dialysis but also in patients in other clinical settings, aich as those unde^ing cardiac procedures. On February 28, 2008, Baxter Healthcare 
recalled all remaining lots and doses of its multidose and single-dose vials of heparin sodium for injection and HEP-LOCK heparin flush products. Since ftat 
recall, monitoring by the Food and Drug Administration (FDA) has indicated that, in March 2008, the number of deaths reported in association with heparin 
usage had returned to baseline levels.^- 

However, on March 6, a heparin recall was announced in Germai^ because of a cluster of reactions in patients undergoing dialysis that were linked to a 
different manufacturer’s heparin. On the same day, the FDA posted descriptirars of analytic methods on its Web site and recommended that all manufocturers 
and regulatory authorities screen for a contaminant in heparin.^ This screening revealed widespread contamination of the heparin supply in at least 12 
countries. 

The contaminant was recently identified as an unusual oversulfeled form of dMsidroitin sulfete (OSCS) representing up to approximately 30% wt/wt in • 
suspect lots of heparin; no other contaminants were observed.- In additimi, dermatan sulfete, a known impurity of heparin, was found in selected samples. 


httD://content,neim.ore/cai/content'full/NEJMoa0803200 
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Botfi heparin and chondroitin sulfate are members of the glycosaraino^ycan fenuly of conqiiex polysaccharides; heparin contains a disaccharide repeat unit of 
glucuronic-iduronic acid linked to glucosamine, and chondroitin sulfete conteins adisacdiaride repeat unit of glucuronic acid linked to galactosamine. 

Analysis of the contaminant unexpectedly revealed an unusual Qpe of sui&tion not found in any natural sources of choiuiroitin sulfete and indicated that 
OSes, conteining four sulfates per disaccharide unit, is structurally siniflar to hqarin (see die Supplementary Appeadx^ available with the full text of this 
article atwww.nejm.org). 

However, the biologic link between the presence of the OSCS in heparin and adverse clinical events remained to be established. Highly charged 

polyanionic polymers are known to modulate various en^matic cascades in plasma, affecting copulation, fibrinolysis, inflammation, and vasculature 
function.^^- Bradykinin, a potent vasoactive peptide mediator, is g«ieratai through fte activation of die contact system of copulation, which is initiated upon 
contact of factor XU with a negatively charged surfece in the presence ofprekaDikrein and high-moiecular-weight kininogen. Highly sulfeted polysaccharides 
have been shown to serve as a negatively charged surface that can initiate fhiid'pbase activation of the contact system.^ However, initial attempts to 
recapitulate the adverse responses in experimental models were unsuccessful.® Without a definitive link between the contaminant and the clinical reactions, 
concerns remain that the screening tests currently in place may not l» adequate to prevent fiuth« cases. We therefore set out to identify a biologic basis for a 
link between OSCS and allergic-type reactions. 

Case Report 

A representative case involved a 63-year-o!d woman with a complex medical history, inciudip end-stage renal disease treated with the use of hemodialysis 
for 7 years, who received heparin intravenoiwly during hemodialysis (5000-U loading dose and 500 U per hour during the procedure) three times weekly. In 
mid- January 2008, tiie development of "low blood pressure" was rqwrted. along widrnausea and dyspnea, during dialysis. She was treated with normal saline 
and oxygen (2 liters per minute), and the rates of ultrafiltration and blood flow were slowed She recovered after 30 minutes, and dialysis was omtinued. Two 
days later, she again received intravenous heparin {5000-U loading dose and 500 U per hour) from fte same lots of heparin from the same manufecturer 
(Baxter Healthcare). Immediately after dialysis was initiated, the patiait had an anaphylactoid reaction, with a suddai drop in blood pressure (to 65/34 mm 
Hg), dyspnea, nausea, vomiting, and constitutional symptoms. She was treated with a bolus of normal s^ine and ojQ'gen (2 liters per minute). Hemodialysis 
was continued for another hour. The patient continued to feel ill, was admitted to the hospital, and was discharged 2 days later, after recovery. Further dialysis 
was performed with the use of heparin from another manufecturer. 

Methods 

Test Samples 

Twenty-nine clinical lote of heparin, including 13 associatcdwithclinical adverse events, were procured from the FDA and coded as unknown samples 1 
through 29. A l^ratory lot of heparin was included as a control. For all analytic and biologic tests, samples were dosed on a weight basis; specific activity of 
heparin is typically approximately 180 U per milligram. OSCS was purified to homogwreify from a lot of heparin that was known to be contaminated, as 
previously described.^ Briefly. OSCS-contaminated heparin was subjected to anion-exchange chromatography followed by alcohol precipitation to isolate the 
contaminant.® The identify of the contaminant was confirmed by means of multiple orthogonal techniques, including multidimensional nuclear magnetic 
resonance (NMR), enzymatic digestion followed by high-p«formance liquid chromatography, and liquid chromatogr^hy-mass spectrometiyj® After 
identification of the contaminant as OSCS, a synthetic standard was generated through chemical sulfonalion of chondroitin sulfete A and was exhaustively 
characterized to ensure authenticity, as previously desaibed.® The synthetic OSCS was used in spiking experiments to qualify the analytic procedures 
(especially one-dimensional proton NMR, described below) to determine limits of detection and to establish accurate quantification.® The limit of detection for 
this assay was detennined to be 0.3% on a weight basis for both dermatan sulfete and OSCS. 

Analytic Methods 

To ensure accurate identification arui quantification of any contaminants and impurities, tire 29 coded test samples were subjected to orthogonal analytic 
techniques. Proton NMR, anion-exchange chromatography, and capillary electrophoresis were used to screen the samples for the presence of OSCS, dermatan 
sulfate, and odier nonheparin components. The levels of OSCS and dermatan sulfate were quantified with theuseof a 600-MHz NMR instrument to ensure 
peak resolution. The details of quantification, as well as a representative spectrum, are given in Fig. I and Table 1 in the Supp)crnei\tMy.App6ndg- For 
samples with unusual patterns, the idenlity of contaminants or impurities, including OSCS. was confirmed by means of detailed characterization, including foe 
use of multidimensional NMR.® 

Amidolytic Activity of Kallikrein 

Pooled human plasma or fector Xll-depleted plasma (American Diagnostica) was treated with various concentrations of cod^ test samples of heparin, 
chondroitin sulfate A, or synthetic OSCS for 5 minutes at 37®C. The araidolytjc activify of kallikrcra (wifo a small contribution of factor XII)® was assessed by 
adding the S-2302 chromagenic substrate (D-Pro-Phe-Arg-p-nftroaniline ftiNA]) for 30 minutes at 37°C. followed by spectrophotometric measurement of foe 
absorbance at 450 nM. 

Generation of C3a and C5a 

Pooled human EDTA plasma or factor Xll-depleted plasma (American Di^nostica) was treated with various concentrations of OSCS-contaminated heparin, 
control heparin, chondroitin sulfete A, or synthetic OSCS for 30 minutes at 37®C. C3a and C5a activation products of foe complement cascade were assayed 
by means of a sandwich en2yme-linked immunosorbent assay (BUS A), as specified in the manufacturer's instructions (Becton Dickinson and Integrated 
Biotech Laboratories for C3a and C5a, respectively). 

In Vivo Studies 
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The swine were bandied and treated in compliance with the Ihiblic ifeattfa Service PoIk^ on Humane Care and Use of Laboratory Animals and the federal 
Animal Welfare Act. The experimental procedures were performed according to liie lostitifooDal Animal Care and Use Committee-approved protocol of foe 
Virginia Polytechnic Institute and State University, Blacksburg, Virginia. Dtancstic Yorkshne crossbred swine were of eifoer sex (Virginia Polytechnic 
Institute and State University) and ranged in weight from iO to 25 kg. TTi^ wwe initklly anesfoetized with an inffavenous injection of 6 mg of tiletamine 
hydrochloride per kilogram ofbody weight and 2.2 mg ofxylazine per kilo^ara, and then a single-lumen silicone catheter was implanted in the left jugular 
vein of each animal. Adequate anesfoesia was maintained throughoutfoe procedure wifo foe administration of supplemental tiletamine. After a 5-minute 
stabilization period, each pig received an intravenous bolus infusion of 5 mg of foe test substance per kilogram (three to six pigs per test substance). Ail the 
pigs were continuously monitored for vital signs with the use of an oscillonmtric Mood pressure monitor (Cardell 9401/9403, CAS Medical Systems) for 
systolic, diastolic, and mean arterial blood pressures, pulse oximetty for pulse and respiratory rates, and a rectal probe for body temperature. At the end of the 
60-mmute observation period, the animals were euthaiized wifotheuseofan infravenous infusion of Fatal Plus (Vortech Pharmaceuticals) at a dose of 0.22 
mi per kilogram. Blood samples were collected at baseline and at 5. 10, 20, 40, and 60 minutes and were kept in 5 mM EDTA. Plasma was isolated after 
centrifugation at 4°C and flash-frozen on dry ice. Frozen samples were thawed at 4“C and assayed for amidolytic activity of kallikrein with foe addition of the 
S'2302 chromagenic substrate (D-Pro-Phe-Arg-pNA), as described above. 

Results 

Given the association of activation of foe contact system with negatively charged polysaccharides, we sought to elucidate whether an in vitro biologic response 
could be correlated with foe identity or levels of contaminant within heparin lots. To this end, we examined the ability of a sample ofOSCS-contaminated 
heparin, containing 19.3% wt/wt OSCS (Table 1 in the Sutipiementafv Appendix! , to activate kallikrein amidolytic activity in human pl^ma ( Figure 1 A l The 
contaminated heparin showed a bell-shaped dose response, which is typical of glycosaminogiycMi-medjated responses.^ At 2.5 and 25 pg per milliliter, 
robust activation of kallikrein was found with the contaminated heparin smnple but not with a control sample of uncontaminated heparin. These concenfrations 
are in foe range of a clinically effr^ious concentration of heparin of approximately I to 5 pg per milliliter, based on a specific activity of about 180 U per 
milligram. High concentrations of foe OSCS-confominated heparin (250 pg per milliliter) induced little or no amidolytic activity of kallikrein, suggesting that 
at this concentration, heparin may inhibit or cause depletion of factor XII, as previously described.^-^^^^This high concentration of heparin also prevented 
activation of foe contact system in response to k^uilin, a pjotent activator (data not shown). 

Figure 1. Effisct of OSCS on Kallikrem Activity. 

Pooled human plasma samples were treated with control unfractionated heparin (UFH) or OSCS-contaminated heparin (0.025 to 
250 pg per milliliter) or with chondroitin sulfate A, synthetic OSCS, <w purified OSCS contaminait (0.0025 to 25 pg pter milliliter). 
Amidolytic activity was assessed by foe addition of foe S-2302 chromagenic substrate (D-Pro-Phe-Arg-p-nitroaniline); foe effect on 
kallikrem amidolytic activity is shown (Panel A). The presence of OSCS in heparin was associated wifo the induction of kallikrein 
activity. Twenty-nine samples of heparin, representing bofo suspect heparin lots and control lots, were analyzed in a blinded fkshion 
for bofo the presence of OSCS and foe ability to activate kallikrein (Panel B). The presence of OSCS was detected and quantified by 
one-dimensional nuclear magnetic resonance spectroscopy (see Fig. 2 in foe Supolmentarv AopendixL The percentage of each 
sample that was OSCS is shown below foe plot. Kallikrem amidolytic activity was assessed at various concentrations of heparin; 
Sample 7 was not analyzed for kallikrein activity owing to the limited quantity available. ND denotes not detectable, and OD optical 
density. 
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To ftirther verify that the contaminant was responsible for the activation of foe contact systun, OSCS was purified to homogeneity by means of anion- 
exchange chromatography followed by alcohol precipitation. In addition, an OSCS standard was created through chemical sulfonation of chondroitin sulfete 
A, to fonn OSCS.^ The purified contaminant and the OSCS standard were identical, as judged by several orthogonal analytic techniques, including two- 
dimensional NMR,^ Both the purified contaminant and foe synthetic OSCS showed robust activation of kallikrein activity at 0.25 pg and 2.5 pg per millfliter 
(Fijcure lA) . The peak activity of foe purified contaminant and foe synthetic OSCS standard were observed at a level that was approximately an order of 
magnitude lower than that found for the contaminated heparin sample. This is consistent wifo the observation thatfoe OSCS constituted approximately 20% of 
foe contaminated sample. Chondroitin sulfate A showed no induction of amidolytic activity. 

These results are in good agreement wifo foe observations ofHojima et al.,^ who demonstrated that oversulfated chondroitin, but not chondroitin A, B, or C, 
can activate the kinin pafoway. Heparin also activated the contact system in an in vitro modd system involving purified protein components^ but did not in 
plasma,-!^ suggesting that negative-regulatory factors present in plasma may prevent activation offoectmtact system by heparin. One such mechanism is foe 
fact that heparin is known to enhance antithrombin Ill-mediated inhibition of factor XII. Our resulte indicate that OSCS, in contrast to heparin but similar to 
dextran sulfate,^ can activate foe contact system in plasma 

The 29 heparin samples procured from the FDA, consisting of bofo suspect heparin lots associated with clinical events as well as control heparin lots, were 
screened in a blinded fashion for bofo the presence of OSCS andfoetfoility to activate foe confoct system /Figure IBl There was complete correspondence 
between foe presence of detectable amoimts of OSCS by one-dimensional proton NMR and foe ability of a sample to induce robust amidolytic activity of 
kallikrein (Figure IB\ The biologic activity was generally characterized as an all-or-none response, with all 13 samples containing detectable levels of OSCS 
having a positive response at 25 pg or 2.5 pg per milliliter. Sample 13, which contained the highest level of contaminant (27.4%), also showed activity at 0.25 
pg per milliliter, whereas Sample 25, which contained foe low^ level of contaminant (2.4%), showed only modest activity at 2.5 pg per milliliter. In contrast, 
there was no association between the level of inducible kallikrem activity and the level of dMmatan sulfate (Fig. 2 in foe Supplementary Appendix! , an 
impurity found in many heparin preparations. 

Direct activation of foe contact system by the contaminated hqjarin and the tynfoetic OSCS standard was confirmed through the use of human plasma 
depleted of factor XII, foe upstream activator of prekallikrein— (Fipare 2Y The contaminated heparin, foe synthetically derived OSCS, and the positive control 
(the kaolin-containing reagent) all failed to induce the amidolytic activity of kallikreui in fector Xll-deficient plasma. 
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Figure 2. OSCS-Induced Activation ofKallikreia in Normal or Factor XII-Depleted Plasma. 

Control unfiactionated heparin (UFH), OSCS-contamin^ed UFH chondroitin sulfate A, and s:pthetic OSCS were incubated with 
normal plasma (Panel A) or with factor Xil-dq>Ieted plasna (Panel BX OSCS-induced activation of kallikrein is dependent on 
fector 3QI, as indicated. Kaolin-containing bu^r \ras evaluate as a positive control activator of the contact system. Buffer alone 
was included as a negative control. Amidolytic activity assessed by the addition of the S-2302 chromagenic substrate (D-Pro- 
Phe-Aig-p-nitroaniline). OD denotes optical densi^. 


We next examined die ability of contaminated heparin to generate C3a and C5a, potent anaphylatoxins derived from complement proteins. Exposure of human 
plasma to the contaminated heparin, but not to control heparin, iiuhiced the {uoduction of C5a fFicure 31 . OSCS-induced C5a generation showed a bell-shaped 
dose response similar to that found for kallikrein activation. Peak C5a a<^i^ was observed at 50 pgand 5 jigper milliliter of heparin containing 19.3% 
OSCS. At 500 pg per milliliter, significant graeration of C5a v«is not observed. Similar results were obtained with the purified OSCS isolated from 
contaminated heparin and the synthetic OSCS standard, but not with chondroitin suI&teA. 

Figure 3. OSCS and the Generation of Complement-Derived CSaAn^yiatoxin in Human Plasma. - 

OSCS-contaminatcd unfractionated heparin (UFH) and control UFH (0.5 to 500 )ig per milliliter) (Panel A) or diondroitin sulfate A, 
synthetic OSCS, and purified OSCS contaminant (0.005 to 50 pg ptt milliltter) (Panel B) were incubated with normal plasma 
anticoagulated with EDTA. The generation of C5a was assess^ ELISA. 
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Surprisingly, the generation of C5a by OSCS-contaminated hq»rin was more robust in the presence of EDTA, a and h^^'^'-chelating agent, than in the 
absence of EDTA. The classic and alternative pathways of complement activation are known to be dependent upon Ca^''’ and Mg^*, respectively. As expected, 
EDTA blocked C3a and C5a generation in response to zymosan, a potent abtivator of the alternative pathway (Eigafei). These results suggested the 
possibility that OSCS induces the generation of C3a and C5a in a manner that bypasses the C3 and C5 convertases. To determine whether the generation of 
C3aandC5B was linked to the activation of the contact system, we next examined C3a and CSa generation in factor Xn-depleted plasma (Figure 41 As 
expected, zymosui induced the generation of C3a and C5a in factor Xll-depleted plasma, and this activity was inhibited by EDTA. In contrast, neidier CSa 
nor C5a was generated in factor Xll-depleted plasma activated with OSCS, suggesting that OSCS bypasses the normal pathways frtr complement activation in 
a maimer that is dependent on contact activation through factor XII. The generation of C5a could be restored by reconstituting the factor Xll-depleted plasma 
wifli purified factor XII iFiyure 4AY This finding is further supported hy die observation that CSa generation induced by OSCS-contaminated heparin can be 
inhibited by aprotinin, a protease inhibitor of kallikrein but not of fector Xlla (Figure 4A> . Crosstalk betwe«i the contact system and the complement cascade 
has been suggested previously For example, factor Xn has been shown to activate the classical pathway by activating Cl.-^ It has also been 
proposed to substitute for fector D in activating the alternative pathway.-^ However, in these cases, activation of the complement cascade still occurs through 
divalent cation-dcpcndcnt pathways. Kallikrein has been shown to act directly on C5 to generate CSa-lflte biologic activity.-^ Both kallikrein and factor XU 
can activate the plasminogen pathway leading to the activation of plasmin, which has also been implicated in complement activation.^ Preliminary data 
suggest that OSCS is unable to induce CSa generation in plasminogen-depleted plasma (data not shown). 

Figure 4. OSCS Induction of Complement-Derived C3a and CSa Anaphylatoxins and Its Relationship to the Contact System. 

Factor XU-depleted plasma was incubated with chondroitin sulfate A, OSCS, or control buffer in die presence or absence of 5 mM 
EDTA, zymos^ (I mg per milliliterX or aprotinin (400 HI per milliliter) (Panel A). Specific samples were reconstituted with 
purified fector XII, as indicated. Normal human plasma or fiictor Xll-depleted plasma was incubated with chondroitin sulfate A, 
OSCS, or control ^ffer in the presence or absence of 5 inM EDTA, ^mosan (1 mg per milliliter), or both (Panel B). C3a and CSa 
generation was assessed by means of enzyme-linked immunosorbent assay (ELISA). 
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To identify an appropriate species for in vivo testing of OSCS. a panel of plasma samples were screened for amidolytic activity in response to OSCS- 

). Only swine plasma supported robust amidolytic ajiivity of kallikrein in response to kaolin and OSCS-contaminated heparin 
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but not control heparin. In contrast, rabbit, horse, and rat plasma showed n»d«ate-to-robust amidolytic activity in response to kaolin but not to OSCS- 
contaminated hep^in. These findings are consistent with a report that initial attend to provoke an allergic response with suspect lots of heparin were 
unsuccessful Similarly, we found dvat rabbiK treated with 5 mg of iitoavenoas OSCS-contaminated heparin per kilogram showed no change in temperature, 
blood pressure, or hrart rate as compared with rabbits treated with control hqarm (date not shown). Wiggins^ demonstrated previously that dextran suifate 
can induce hypotension in rabbits, but only at a high dose (20 mg per kilogran) and in a manner independent of complement or kinin activation. In contrast, 
moderate doses of dextran sulfate (5 mg per kilogram) induced a robust hypoUaisive respmise in pigs that was dependent on activation of the contact system.^ 

Figure 5. In Vitro and In Vivo Activity ofOSCS. 

Human, rat, rabbit, pig, and horse plasma samites was incubated with various concentrations of OSCS-contaminated unfractionated 
heparin (IIFH) or control UFH (Panel A). Kaolm-<»ntoinmg buffer was tested as a positive control. Buffer alone was included as a 
negative control. Kailikrein amidolytic activity was assessed by tfie addition of the S-2302 chromogenic substrate; OSCS induces 
hypotension and kailikrein activity in swine (ftmdsB and C). Anesdietized Yorkshire crossbred pigs (three to six pigs per group) were 
treated with a single intravenous bolus (S mg i«rkilo^am) of control UFH, OSCS-contaminated UFH, chondroitin suifate A, or 
synthetic OSCS. Representative data for the heart rate, toe mean arterid pressure, the systolic blood pressure, and the diastolic blood 
pressure are shown (Panel B). EDTA-antic»^laled plasma was collected at baseline and at 5, 10, 20. 40, and 60 minutes after infusion 
of test samples (Panel C). OD denotes optica] densi^'. 
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To test the in vivo activity of OSCS, pigs were treated with a single intravenous dose (5 mg per kilogram) of OSCS-contaminated heparin, control hepann, 
synthetic OSCS, or chondroitin suifate A and were moniltwed for 60 minutes. Animals treated with control heparin and those treated with OSCS-contaminated 
heparin showed simile anti-Xa activity during the entire 60-minute observation period (^tivtty at 5 minutes, approximately 3 to 4 lU per milliliter) (Fig. 4 in 
the Supplementary Apoendixl . Animals treated with chondroitin sulfete A or synthetic OSCS showed no anti-Xa activity. These results suggest that any 
anticoagulant activity of OSCS is mediated through a non-antitorombin Ill-dependent mechanism. Two of six animals treated with OSCS-contaminated 
heparin had at least a 30% drop in blood pressure over toe first 30 minutes after infusion IFieureSB) . One animal remained in a hypotensive state for more 
than 15 minutes. In contrast, none of the four animals treated with control heparin showed any substantive changes in blood pressure. The adveree events were 
more severe in pigs- treated with the synthetic OSCS. a result consist^t with toe greater exposure to OSCS in animals treated with pure OSCS as compared 
with contaminated heparin containing approxunately 20 to 30% OSCS. All three pigs treated with synthetic OSCS showed a profound drop in blood pressure 
(maximal decrease. 45 to 59%) and a concurrent increase in heart rate within minutes after infiision. One animal had difficulty breathing and became cyanotic 
after a precipitous drop in blood pressure. The heart rate ofa second animal increased from 114 beats per minute to 196 beats per minute within 4 minutes 
after toe infusion of OSCS. The third pig showed a transient but pronounced spike in heart rate with a corresponding drop in blood pressure CEiguifiifi). In 
contrast, none of the three pigs treated with chondroitin suifate A showed any significant changes in blood pressure or heart rate within the first 30 minutes 
after drug infiision. Thus, intravenous infusion of OSCS is capable of recapitulating the hallmark cardiovascular features of the reaction in swine. The changes 
in physiological parameters were mirrored by rapid induction of toe amidolytic activity of kailikrein IFicure SC) . Kailikrein activity remained high throughout 
the observation period, even after the vital fiinctions returned to normal, su^ssting depletion of high-molecular-weight kininogen and inactivation of 
faradykinin by kininases in vivo, as previously shown with dextran sulfate.22 Induction of kalUkrein activity was evident in all animals toat received OSCS- 
contaminated heparin, even when no substantive changes in blood pressure were observed. These findings suggest that activation of kalUkrein docs not always 
manifest as clinical symptoms, perhaps because of individual variation in control mechanisms that regulate bradykinia activity. Nonetheless, these results also 
suggest that swine may be an appropriate species in which to assess the potential consequences of OSCS contaminant in cardiovascular and dialysis models as 
well as in heparin-coated devices. 

Discussion 

The recent reports of alleigic-type serious adverse events in patients receiving heparin and toe subsequent detection of widespread contamination have caused 
intense international concern ^out the safirty of this essential drug. Urgent problems included an immediate and unknown risk to patients’ lives, a threat to the 
supply ofa widely used, essential drag, and the need for international cooperation in managing the integrity of a global supply chain. This crisis necessitated 
an urgent need to both understand toe basis for these clinical events and to prevent future occurrences. The development of an analytic assay for OSCS, 
coupled with the rapid response of manufacturers and regulatory authorities around the world, has undoubtedly limited the harm. However, in the ateence ofa 
biologic link between the OSCS contaminant and the adverse evaits, toe adequacy of screening heparin lots to prevent a recurrence is a concern. 

Determining whether a link exists between toe presence of OSCS and a biologic response required the convergence of two distinct analyses. First, there was a 
requirement to develop analytic techniques of sufficient sensitivity and specificity to ensure accurate identification and quantification of contaminants or 
impurities that are present within heparin. Second, there was a requirement to develop a sensitive, clinically appropriate biologic test to determine at what 
levels, if any, the OSCS would have relevant biologic aefivi^. 

With regard to the analytic techniques, a tiered approach was required to ensure effective translation to biologic characteristics. Screening methods were 
developed to rapidly identify whether heparin lots were contaminated or impure. Then, methods were further developed to enable quantification of the 
contamination levels. Finally, more sophisticated techniques, such as multidimeasiona! NMR, enabled complete characterization of the contaminant or 
impurity. This tiered approach was necessitated by toe fact that heparin is apofydisperse mixture of glycosaminoglycan chains; orthogonal techniques were 
therefore required to ensure capture of toe otoer nonheparin components. 

Here, we demonstrate that the OSCS present in suspwet heparin lots, as well as a ^toetic OSCS standard, can directly activate toe contact system and induce 
the generation of C3a and C5a anaphylatoxins in vitro. Moreover. CSCS activates fadlikrein in vivo and can induce a profound hypotensive response in pigs. 
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thus providing a potential biologic link between the contaminaiit and the aoi^QrlacteJid reactions seen in affected patients. The finding fliat hypotension did 
not develop in all animals treated with OSCS-contaminated heparin, ev«i at a relatively high dose, is consistent with the observation that the majority of 
patients who received contaminated heparin did not experience an adverse event Howeva, it is important to note that all animals treated witii OSCS- 
contaminated heparin shoiired evidence of kaOflerem activation in vivo, ev« bj flie absence of clinical signs. Patients undergoing dialysis who are also 
receiving heparin therapy are already at high risk for hypotension because of ttieir «q>osure to the dialysis membrane, which can also activate die contact 
system, and their treatment with angiotensin-converting-enzyme inhftt^irs, vdudi inhibit bradykinin degradation. Exposure to OSCS-conteminated heparin 
may further increase the risk and could potentially trigger an adverse ^etrt. Finally, diere findings also suggest that a simple in vitro bioassay could 
complement the previously described analytic tests^ to help protect die ^obal clain of heparin, by allowing the screening of heparin lots for the 

presence not only of OSCS but also of other polysulfated contaminants that have unintended pharmacologic consequences. 
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Agreement between the Department- of Health and Human 
Services of the United States of America and the State Food and 
Drug Administration of the People's Republic of China on the 
Safety of Drugs and Medical Devices 

The Department of Health and Human Services ("Hns") of the United States of America ("United 
States") and the State Food and Drug Administration ("SFDA”) of the People's Republic of China 
("China") (hereinafter referred to together as "the Parties"): 

Understanding the mutual benefits of protecting the public health through improved cooperation 
between the Parties with regard to monitoring and regulating the safety of drugs and medical devices; 

Desiring to work together to better ensure the safety and quality of Drugs, Excipients, and Medical 
Devices; and 


Recognizing that such cooperation can improve the health of the citizens of both the United States 
and China and enhance confidence in the regulation of Drugs, Excipients, and Medical Devices in both 
countries; 

Have agreed as follows: 

Article I Purpose 

The purpose of this Agreement is to establish methods of cooperation between the Parties that will 
provide the Food and Drug Administration within HHS ("HHS/FDA") with additional Information about 
products exported from the customs territory of China to the United States, provide SFDA with 
Increased sharing of information about products exported from the United States to China, and 
encourage further regulatory cooperation between the Parties regarding Drug and Medical Device 
regulation. 

Article XI General Principles 


A. The Parties shall engage in regulatory cooperation reganding the export of Drugs, Excipients, and 
Medical Devices from the customs territory of China to the United States and Drugs, Excipients, 
and Medical Devices produced in the United States and exported to the customs territory of China 
as set out in Article VI and as further defined in Work Plans to be agreed upon by the Parties. 

B. The Parties shall engage In Information-sharing to improve their mutual understanding of, and to 
gain greater confidence in, each Party's regulatory system as set out in Article V and as further 
defined in Work Plans to be agreed upon by the Parties. As specified in Article V, each Party shall 
share relevant information with the other Party, including on relevant laws, regulations, areas of 
jurisdiction, and public health and safety. 
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C, The Parties shall engage in regulatory cooperation regarding improving the authenticity, quality, 
safety, and effectiveness of Drugs, Excipients, and Medical Devices as set out in Articles iV and VI 
and as further defined in Work Plans to be agreed upon by the Parties. 

The Parties shall commit to annual meetings between senior Agency leaders to discuss and evaluate 
progress under this Agreement, among other things. 

Article III Definitions 

For purposes of this Agreement the following definitions shall apply: 

A. "API" or "Active Pharmaceutical Ingredient" means any substance or mixture of substances 
intended to be used in the manufacture of a drug (medicinal) product and that, when used in the 
production of a drug, becomes an active ingredient of the drug product. Such substances are 
intended to furnish pharmacological activity or other direct effect in the diagnosis, cure, 
mitigation, treatment, or prevention of disease or to affect the structure and function of the body. 

B. "Counterfeit Drugs and Medical Devices" means a product that is deliberately and fraudulently 
misiabeied with respect to identity and/or source. Counterfeiting can apply to branded and 
generic products and may include products with correct ingredients, with wrong ingredients, 
without active ingredients, with incorrect quantity of active ingredient, or with fake packaging. 

C. "Designated Drugs and Designated Medical Devices" means a Drug (including APIs) and 
Excipients or Medical Device, respectively, designated for Inclusion in each phase of 
implementation, based on criteria established in Article IV. A. 

D. "Drug" means any material commonly used for human pharmaceutical use. The term includes the 
following materials: 

1. Finished-dosage forms (including both over-the-counter ("OTC") and prescription drugs); 

2. Drug substance, or active pharmaceutical Ingredients ("APIs"); 

3. Biologic drugs (e.g., vaccines and monoclonal antibodies); and 

4. Products taken by mouth intended to supplement the diet that: 

(i) bear or contain one or more of the following dietary ingredients: a vitamin; a mineral; 
an herb or other botanical; an amino acid; a dietary substance for use in humans to 
supplement the diet by increasing the total dietary intake; ora concentrate, metabolite, 
constituent, extract or combination of any of the above; and 

(ii) meet any one of the following characteristics: 

- are not clearly labeled as dietary supplements; or 

- contain claims to diagnose, cure, mitigate, treat, or prevent disease; or 

- contain substances that are regulated by HHS/FDA as APIs. 

E. "Excipient" means any components other than APIs that are commonly used in a pharmaceutical 
product. These components may include vehicles and additives, such as dyes, flavors, binders, 
emollients, fillers, lubricants, and preservatives. 

F. "Firm" means any business within the customs territory of China or within the United States that 
is engaged in the manufacture (including processing) and distribution (including export) of Drugs, 
Excipients, and Medical Devices. 

G. "HHS/FDA Requirements" means any U.S. laws, regulations or other requirements, including any 
amendment adopted after the date of entry into force of this Agreement, concerning Drugs, 
Excipients, and Medical Devices that are administered or enforced by HHS/FDA. 

"SFDA Requirements" means any Chinese laws, regulations or other requirements, including any 
amendment adopted after the date of entry Into force of this Agreement, concerning Drugs, 
Excipients, and Medical Devices that are administered or enforced by SFDA. 

H. "Medical Device" means any instrument, apparatus, machine, implant, in vitro reagent, or similar 
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or related article, intended for use In the diagnosis of disease or other conditions, or in the cure, 
mitigation, treatment, or prevention of disease In humans, or intended to affect the structure or 
any function of the human body, and which Is not a drug. 

I. "SFDA-Registered Firm" means a Firm that SFDA has determined meets SFDA Requirements and 
that is registered with SFDA. 

"HHS/FDA Registered Firm" means a firm that complies with U.S. registration and listing 
requirements and that is registered with HHS/FDA. 

j. "Facility" means any Firm's site within the customs territory of China or in the United States that 
is engaged in manufacturing, producing, processing, packing, testing, holding, transporting, 
distributing, or exporting Drugs, Excipients, and Medical Devices. 


Article IV Import/Export Tools 

A. Determination of Designated Drug and Designated Medical Devices 

This Article will be Implemented in a phased approach, beginning with a defined list of Designated 
Drugs and Designated Medical Devices. The Parties shall conduct a formal evaluation of the 
implementation of this Article for the products designated in paragraph 2 at the conclusion of the 12- 
month period described in Article VII. D and annually thereafter. Based on the Parties' determination of 
the success of this program, the Parties may agree to add or delete specific Drugs, Excipients, and 
Medical Devices. Timing for the evaluation will be established through the Work Plan, 

1. Factors. The Parties shall consult on the designation of which products to include in each phase, 
as appropriate, based on the following factors: 

a. potential or actual, direct or indirect risk to the public health associated with the product, 
based on testing, inspection results or other relevant information; 

b. the rate of refusal of admission In either Party's country or of problems associated with the 
product before, during or after entering the domestic commerce of the other Party's 
country, including product recalls, safety alerts and enforcement actions; 

c. fraudulent or deceptive labeling or indications of any substitution or additions of a 
substance to a product or an ingredient of a product that reduces the quality of the 
ingredient or product or makes it appear of greater value than it Is, without clearly revealing 
such substitution or addition to the recipient in the importing country; 

d. promotion or advertising of products intended for consumers of the importing country, 
beyond the products' approved indications for use; and 

e. the feasibility of implementing an effective and timely Work Plan with respect to the 
product. 

2. First Phase - Designated Drugs and Designated Medical Devices. 

The Parties agree that the first phase shall include products designated by each Party. 

Designated Drugs shall include any substance or chemical that may be used as an API for any 
Designated Drug under this Agreement, even if the entity manufacturing or distributing the 
substance or chemical does not identify the product as an API. Details on these designations shall 
be determined through the Work Plan. Designated Drugs and Designated Medical Devices shall 
include: 

a. SFDA-Designated Drugs: 

i. Recombinant Human Insulin 

ii. Lysine Fat and Lysine Salt 

iii. Cefoperazone and its salts 

iv. Paclitaxel injection 

V. Penicillin and its finished dosage form 

vi. Diagnostic kit for blood screening, specifically, for HIV/AIDS and Hepatitis B & C 
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b. SFDA-Designated Medical Devices: 

i. Intraocular Lenses 

ii. Cardiac pacemakers 

c. HHS/FDA-Designated Drugs; 

i. Gentamicin sulfate 

ii. Atorvastatin 

iii. Sildenafil 

iv. Dietary supplements Intended for erectile dysfunction or sexual enhancement 
V. Human Growth Hormone 

vi. Oseitamivir 

vii. Cephalosporins manufactured In facilities that also manufacture non-cephaiosporin 
drugs 

viii. Glycerin 

d. HHS/FDA-Designated Medical Devices: 

i. Glucose test strips 

ii. Condoms 

B. Registration and Collaboration on Designated Drugs and Designated Medical Devices 

1. With respect to Designated Drugs and Designated Medical Devices: 

a. For those designated by HHS/FDA, SFDA shall require that all Firms that manufacture 
Designated Drugs and Designated Medical Devices intended for export to the United States 
are registered by SFDA. 

b. For those designated by SFDA, HHS/FDA shall provide SFDA with the following available 
information as agreed to in the Work Plan: 

I. the facilities that manufacture the products; 

ii. information from the product approval or clearance package; 

iii. recalls, warning letters, and enforcement actions; and 

iv. reported post-marketing adverse events 

2. HHS/FDA shall consult with SFDA to assist SFDA In understanding HHS/FDA Requirements for 
Designated Drugs and Designated Medical Devices. 

3. HHS/FDA and SFDA shall review the HHS/FDA Requirements for the Designated Drugs and 
Designated Medical Devices and the SFDA Requirements for the Designated Drugs and Designated 
Medical Devices to understand the differences and identify the means to ensure the quality, 
safety, and authenticity of Designated Drugs and Designated Medical Devices, given different 
regulatory systems. 

4. SFDA shall maintain documents on file related to reviews, inspections, testing, recalls, 
compliance, and any other assessment of a Firm of Designated Drugs and Designated Medical 
Devices, SFDA shall make such records available to HHS/FDA within 7 work days of an HHS/FDA 
request. 

C. Future Collaborationi on Registration and Certification 

The Parties agree to pursue activities to better understand the differences and the gaps between 
HHS/FDA and SFDA requirements and establish mechanisms to address those gaps. Specifically, 

SFDA shall actively create conditions to enable SFDA to certify that HHS/FDA Requirements are met 
for firms producing Designated Drugs and Designated Medical Devices intended for export to the 
United States. Once these new conditions mature for SFDA, the Parties may agree to modify this 
Agreement to include provisions that provide for the certification of products, exported from the 
customs territory of China to the United States, to HHS/FDA requirements, and for appropriate export 
control mechanisms. 

D. Product Integrity and Security 
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1. The Parties shall cooperate on the establishment of the pedigree (chain-of-custody) systems, as 
follows, for those Drugs designated under Article IV A. that are identified in the Work Plan as 
being at risk for counterfeiting; 

a. The Parties shall establish and implement measures, including pedigree requirements, to 
further ensure the integrity and security of Designated Drugs. The Parties shall collaborate 
with each other on the establishment of such pedigree requirements for both domestic and 
exported Designated Drugs. 

b. The Parties shall establish and implement pedigree systems. The pedigree shall include 
information on Designated Drugs and their manufacturers as follows: 

i. product information (drug name, manufacturer, product registration or identification 
number); 

ii. item information (unique product serial number, dosage form, strength, container 
size, lot number, expiration date); 

iii. information about each party to the transaction (including company name, street 
address, license number, contact person, and telephone number); and 

iv. transaction information (date product was shipped from seller, date received by 
purchaser). 

d. Each Party shall establish and implement standards for a comprehensive electronic tracking 
system for each unique package. 

2. The Parties shall also work on the following product integrity and security measures for all Drugs: 

a. Each Party shall enhance enforcement against entities that fail to provide a pedigree, 
provide a false pedigree, or fail to comply with any other provisions related to the integrity 
or security of Drugs. 

b. Each Party shall develop a program to inform and educate supply-chain stakeholders and 
the public on how to avoid and minimize their risk of receiving a misbranded, adulterated or 
Counterfeit Drug or Medical Device, and how to report suspect drugs, excipients, medical 
devices and suspicious parties. 

c. SFDA and HHS/FDA shall respond rapidly to, and investigate reports of, Drugs, Excipients, 
and Medical Devices suspected of being misbranded, adulterated, or counterfeited. SFDA 
and HHS/FDA shall also notify each other of any such reports and the steps they have taken 
or plan to take to investigate the report. SFDA and HHS/FDA shall also report Counterfeit 
Drugs to the World Health Organization (WHO). 

d. Each Party shall take steps to adopt and implement regulations and practices (e.g., good 
distribution practices) and guidelines (e.g., pharmacovigilance, rapid response for 
counterfeits) consistent with those established by the World Health Organization (WHO) 
including with respect to Counterfeit Drug identification and prevention, including the 
enforcement of laws and regulations that encompass APIs, Excipients, and finished-dosage 
forms misidentified as to source and composition. Details of the collaboration on standards 
shall be determined through the Work Plan. 

e. Each Party shall endeavor to enhance cooperative activities with its appropriate law- 
enforcement and regulatory authorities to actively investigate and prosecute individuals or 
entities that manufacture, sell, distribute, handle, test, trade, or export misbranded, 
adulterated, or Counterfeit Drugs, Excipients, and Medical Devices. Each Party shall actively 
participate in the WHO's International Medical Products Anti-Counterfeiting Taskforce 
(IMPACT), and the Permanent Forum on International Pharmaceutical Crime (PFIPC). 


Article V Information Sharing 
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The Parties shall exchange information related to Drugs, Excipients, and Medical Devices and their 
respective regulatory systems concerning Drugs, Excipients, and Medical Devices, on a timeframe and 
with updates as agreed to in the Work Plan, as follows: 

A. A Party may provide information to the other Party in the English or Chinese language. 

B. The Parties shall exchange copies of and other relevant information concerning their respective 
laws and regulations. 

C. HHS/FDA and SFDA shall provide each other with copies of ail relevant HHS/FDA and SFDA 
Requirements, updated as appropriate, with respect to Designated Products. 

D. Each Party shall provide to the other Party a list of all registered API manufacturers, and the 
products they manufacture, in its respective country. 

E. Each Party shall notify the other Party of serious adverse health consequences or death relating to 
product safety, manufacturing conditions, recalls, serious adverse event reports, and other 
instances or the gross deception of consumers. Each Party shall promptly respond to requests 
from the other Party for information concerning any such risk, including contact information for 
the Firms or other entities concerned. The Work Plan shall include specific commitments to 
ensure the timeliness of any such notification or response. 

F. HHS/FDA shatl work with SFDA to better understand the Global Harmonization Task Force (GHTF) 
National Competent Authority Reporting (NCAR) program, to support both Parties' actively 
reporting any serious adverse events that involve medical devices into the NCAR program. 

G. Each Party shall notify the other Party of its determination that a shipment of Drugs, Excipients, 
or Medical Devices has been shipped to the other Party's country, for which there is a reasonable 
probability that the use of, or exposure to, the product will cause serious adverse health 
consequences or death. The notification shall: 

1. Be in writing; 

2. Be made within 24 hours of the determination; 

3. Include the reasons for the determination; and 

4. Include, as it becomes available, other information that may assist the other Party to 
Identify the shipment and the supplier. 

H. Within 30 calendar days of entry into force of this Agreement, each Party shall provide the other 
with a list of Firms that manufacture Drugs and Medical Devices in its country and are registered 
in its country, and the products each Firm manufactures. SFDA shall provide to HHS/FDA the list 
of Drug, Excipients, and Medical Device manufacturers in the customs territory of China that 
SFDA has determined to be out of compliance with SFDA Requirements, when such a list becomes 
available. 

I. Within 30 calendar days of a request from HHS/FDA, SFDA shall provide HHS/FDA inspection 
reports requested by HHS/FDA for SFDA-Registered Firms that manufacture or distribute Drugs, 
Excipients, or Medical Devices that have been or will be exported to the United States. SFDA 
shall notify HHS/FDA within 10 calendar days of becoming aware of inspection results that 
indicate significant deficiencies or fraud associated with firms that manufacture or distribute 
Drugs, Excipients, or Medical Devices that SFDA determines have been or wifi be exported to the 
United States. Once HHS/FDA has addressed any remaining remote access issues, HHS/FDA will 
grant SFDA access to an electronic database of HHS/FDA inspection results. 

j. Each Party shall notify the other Party of any Counterfeit Drug, Excipient, or Medical Device found 
in its country, including information about the source and distribution. 


Article VI Regulatory Cooperation 

The Parties shall accomplish the following tasks, as it relates to Drugs, Excipients, and Medical 
Devices: 
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A. Develop and set out in the Work Plan specific steps and measures to prevent and control 
Counterfeit Drugs, Excipients and Medical Devices. 

B. Develop appropriate regulatory cooperative activities, including training programs and scientific 
discussions or cooperation, intended to support the long-term stability and effectiveness of the 
registration and certification programs. For each training or other cooperative activity that 
requires travel or other organizational costs, each Party shall bear the cost for its respective 
participants. Appropriate regulatory cooperative activities may include: 

1. development and coordination of the training programs for Chinese inspectors; 

2. technical exchanges and training relating to the use of Good Clinical Practice (GCP) to 
ensure the safety of human subjects and the collection of valid clinical data; and 

3. training and exchange on the development of evaluation review methods, inspection 
techniques, establishment of computer databases, evaluation report standard formats, and 
the development of technical guidance documents, and laws and reguiations. 

C. The Parties shall cooperate on the implementation of standards. 

1. The Parties shall develop through the Work Plan details of collaboration on the 
establishment of internationally-recognized standards. These standards may include: 

a. the International Pharmaceutical Excipients Council's standards for excipients; 

b. International Conference on Harmonization of Technical Requirements for Registration 
of Pharmaceuticals for Human Use (ICH) Guidelines, including ICH Q7A Current Good 
Manufacturing Practice Guideline for APIs; 

c. Pharmaceutical Inspection Cooperation Scheme (PIC/S) GMP Standards for Finished- 
Dosage Form Pharmaceuticals; and 

d. Global Harmonization Task Force Standards, including ISO 13485 medical device 
requirements. 

2. Upon request, HHS/FDA shall provide assistance to SFDA regarding internationally- 
recognized standards. 

0. Each Party shall develop a streamlined process for facilitating (e.g., Issuing a letter of invitation) 
an Inspection by a Party in the other Party's country no later than 5 calendar days after receipt of 
such a request from a Party. Such inspection may be conducted with or without providing 
advance notice (as specified in the request) to the establishment concerned. The performance 
measure for this activity shall be the number of days that elapse between the Party's request and 
the other Party's response in facilitating the inspection. 

E. Each Party may request the other Party to conduct an investigation regarding any Drug, 

Excipient, or Medical Device, exported from the other Party's country to the Party's country, that 
the Party has reason to believe may pose a risk to public health or safety. The Party shall respond 
to the requesting Party within 3 calendar days of the receipt of the request, informing the 
requesting Party of its decision on whether or not to conduct an investigation. If the decision is to 
conduct an investigation, the Party shall notify the requesting Party within 15 calendar days from 
the decision to conduct the investigation of: 

1. information relating to the source of the health or safety risk; 

2. steps taken to remedy the risk; and 

3. the outcome of any remediation. 

The Work Plan shall set out requirements and performance measures related to 
investigations under this paragraph. 

F. HHS/FDA may fully participate in any annual or other SFDA inspection of any SFDA- or HHS/FDA- 
Registered Firm in the customs territory in China exporting to the United States. 

G. Except in extraordinary circumstances, each Party will observe the following procedures: each 
Party shall publish on its website(s) all proposed regulations and other measures related to 
Designated Drugs and Designated Medical Devices and allow a reasonable period of time for ail 
interested parties to submit comments. Each Party shall consider such comments and, at the 
time final regulations are adopted, address in writing significant, substantive comments received 
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from interested persons during the comment period and explain any substantive revision made to 
the proposed regulations. Both Parties shall also publish on its website all final regulations and 
measures related to Designated Drugs and Designated Medical Devices and allow a reasonable 
amount of time before Implementation and enforcement. Both Parties shall also publish ail of the 
information listed above in the relevant government publication (i.e., HHS/FDA, the Federal 
Register). Pending the designation of a single relevant government publication for this purpose in 
China, SFDA shall ensure its website is kept current, so as to assure transparency in rulemaking. 

H. HHS/FDA shall report any science and technology cooperation to the Joint Commission on 
Scientific and Technological cooperation established under the Agreement Between the 
Government of the United States of America and the Government of the People's Republic of 
China on Cooperation in Science and Technology, signed at Washington January 31, 1979. 


Article VII Administration 


A. Within 15 calendar days of the date of entry into force of this Agreement, each Party shall notify 
the other Party in writing of its primary points of contact for coordinating all bilateral activities under 
this Agreement, including coordinating meetings, exchanging information, and sending and receiving 
notifications. 

B. The Parties hereby establish a Working Group. Within 30 calendar days of the date of entry into 
force of this Agreement, each Party shall identify relevant policy and technical experts of each Party to 
serve on the Working Group. 

C. Within 60 calendar days of the date of entry into force of this Agreement, the Working Group shall 
hold its first meeting to develop a Work Plan that: 

1. further details speclHc activities each Party shall perform pursuant to this Agreement within the 
first 12-month period following the date of entry into force of this Agreement and time lines for 
the completion of each such activity; and 

2. includes, as appropriate, performance measures to evaluate the success of each such activity. 

D. Within 120 calendar days of the date of entry into force of this Agreement, the Working Group shall 
finalize the Work Plan for the first 12-month period following the date of entry into force of this 
Agreement. The Parties shall assess the Work Plan at the conclusion of the 12-month period. 

E. For each subsequent 12-month period, the Working Group shall meet to develop a Work Plan that 
further details specific activities that each Party shall perform pursuant to this Agreement within that 
period and, as appropriate, that Includes performance measures to evaluate the success of each such 
activity. The Parties shall assess each such Work Plan at the conclusion of the relevant period. 

F. The Work Plan for each 12-month period, when adopted by the Parties, shall include binding 
commitments for the effective and timely implementation of this Agreement. Each Party shall make 
the Work Plan for the first 12 months, and each subsequent year, publicly available on its respective 
website. 

G. Within 180 calendar days of the date of entry into force of this Agreement, high-level 
representatives of the Parties shall meet to discuss and review the implementation of and progress 
under this Agreement and related matters. 

H. Thereafter, the high-level representatives of the Parties shall meet on an annual basis to discuss 
and review the implementation of and progress under this Agreement and related matters. Unless the 
Parties otherwise agree, the location of these annual meetings shall alternate between the United 
States and China. The Parties may convene additional technical or program-level meetings on an as- 
needed basis in any mutually agreeable location. 

I. For each provision in this Article, each Party shall notify the other Party within 24 hours of 
determining it will be unable to meet an agreed-upon deadline, for such reasons as U.S. or Chinese 
holidays, or for any other reason, and will provide the reason for the delay. The Parties may then 
agree to modify the timeiines and establish a new delivery date. Such notification shall occur through 
the designated points of contact established as per Article VIM. 
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Article VIII Performance Measures 

A. The Parties shaii evaluate and discuss progress under this Agreement on an annua! basis, including 
the effectiveness of SFDA's registration program established pursuant to the Work Plan. HHS/FDA may 
base its evaluation of such progress on, among other things, the following: 

1. the rate of refusal by HHS/FDA of Drugs, Excipients, and Medical Devices exported from the 
customs territory of China and offered for Import into the United States, as compared to the 
overall rate of refusal in calendar year 2007 or other relevant period by HHS/FDA of Drugs, 
Excipients, and Medical Devices exported from the customs territory of China and offered for 
import into the United States; and 

2. the volume, frequency and significance in terms of public health hazard of recalls of Drugs, 
Excipients, and Medical Devices in the United States, including Counterfeit Drugs and Medical 
Devices, exported from the customs territory of China and offered for import into the United 
States as compared to the volume, frequency and significance of such recalls in 2007 or other 
relevant period. 

B. SFDA may base its evaluation of such progress on, among other things, the following: 

1. a rate of refusal of Designated Drugs and Designated Medical Devices approved by HHS/FDA 
offered for import into the customs territory of China, as compared to the overall rate of refusal in 
the previous calendar year; 

2 . the overall percentage of Designated Drugs and Designated Medical Devices exported from the 
customs territory of the United States and offered for import into the customs territory of China 
that are determined as unqualified based on the supervised sample testing; and 

3. the volume frequency, and significance in terms of public health hazard of recall of drugs and 
medical devices in China, including Counterfeit Drugs and Medical Devices, exported from the 
United States and offered for import into the customs territory of China as compared to the 
volume, frequency and significance of such recalls In the previous calendar year. 


Article IX Final Provisions 


A. Nothing in this Agreement precludes the Government of United States or the Government of 
China from taking any measure to protect the public health or the citizens of its respective 
country. HHS/FDA and SFDA affirm that It shall work with its country's national, state, provincial, 
or municipal bodies, as appropriate, to implement this Agreement fully. 

B. Nothing in this Agreement shall be construed to affect the rights or obligations of the United 
States or China under any other agreement in force between the United States and China. 

C. HHS/FDA actions with regard to Drugs, Excipients, and Medical Devices shall be governed by 
HHS/FDA Requirements and all other existing U.S. laws and regulations. 

D. SFDA actions with regard to Drugs, Excipients, and Medical Devices shall be governed by SFDA 
Requirements and all other existing Chinese laws and regulations. 

E. The Parties shall endeavor to resolve any dispute regarding the implementation or interpretation 
of this Agreement through timely consultations. 

F. This Agreement shall enter into force upon signature by both Parties and shall remain in force for 
a period of two years, unless terminated by either Party. On the last day of the two-year period, 
and of each subsequent two-year period, the Agreement shall automatically be renewed for 
another two-year period, unless either Party notifies the other Party that it wishes to terminate 
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the Agreement at feast 60 calendar days prior to the fast day oF the two-year period. In addition, 
either Party may terminate the Agreement upon 60 calendar days' written notice to the other 
Party, The Parties may amend this Agreement at any time by mutual written agreement. 

DONE at Beijing, this 11th day of December, 2007, in duplicate in the English and Chinese languages, 
each text being equally authentic. 


FOR THE DEPARTMENT OF HEALTH AND FOR THE STATE FOOD AND DRUG 

HUMAN SERVICES OF THE UNITED ADMINISTRATION OF THE 

STATES OF AMERICA PEOPLE'S REPUBLIC OF CHINA 

Last revised: March 04, 2008 
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